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The objective of this project is to examine the differences between Moroccan and
American students with regards to the cultural influences that led them to pursue an engineering
degree. Annually since 2015, a partnership between a university in Morocco and MSU allows
senior engineering Moroccan students to study at MSU to obtain their graduate degree in
aerospace or mechanical engineering. The roughly equal gender representation in most
Moroccan cohorts prompted our research question: “How do students from Morocco and the
United States describe the cultural reasons that factored into their choice to pursue an
engineering degree?” This exploratory qualitative study is guided by the combined frameworks
of Hofstede’s Cultural Dimension (HCD) and Expectancy-Value Theory (EVT). The influence
of expectancy, family/social structure, and value are evaluated using EVT and cultural factors
are evaluated through HCD. We conducted two phases of semi-structured interviews with senior
and graduate Moroccan and American students. This study resulted in the modification of the
EVT model to include the three constructs of Collectivism, Religion, and Power Distance Index.
It also revealed how EVT’s task values manifest differently across cultures. Results indicate that
cultural differences manifest primarily through the “Collectivist” mentality among Moroccans,

explaining the gender participation difference between Moroccan and American engineering
students.
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CHAPTER I
INTRODUCTION AND MOTIVATION
Overview
My fellow researchers and I, coming from various cultural backgrounds, were motivated
to conduct this study after witnessing a curious phenomenon: some countries, such as Morocco
and India, seem to have larger proportions of women engaged in engineering relative to the
United States. At Mississippi State University, the enrollment of female undergraduate engineers
is 22.07 %, whereas the enrollment of male undergraduate engineers is 77.83%. The rates barely
change for graduate studies; only 27.03% of graduate-level engineering students are female.
(Bagley College of Engineering Mississippi State, 2019), while other universities in non-Western
countries (e.g. Morocco) have a female enrollment of over 40% (Haut Commissariat au Plan,
2018). To understand this phenomenon, we must consider historical trends. In the early 1900s,
the engineering field was gaining more attention, and it was a time of innovation and growth.
Unfortunately, female participation in engineering was severely limited. From 1900 to 1950,
only a handful of women received an engineering degree (Bix, 2014), and these women were
perceived as oddities and an affront to gender norms. World War II brought a new era to women
who wanted to pursue engineering (Whalley, 1992). The shortage of men in job sites made
prominent manufacturers hire women to fill in the gap. This led to an increase of 8.3% in female
participation in engineering.
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The lack of female participation in engineering has not been a global problem. In some
countries (e.g. India), there was an increase from 3% to 20.6% of women in engineering in 2017,
and this percentage continues to increase (World Economic Forum, 2017). In Iran, 70% of
engineering students are women. In Malaysia, it is 41%, and 32% of Tunisian engineering
students are women (World Economic Forum, 2017). Coming from Morocco myself, most of my
peers have been women. Based on a 2018 Moroccan report, “La Femme Marocaine en Chiffres:
Tendances D’évolution des Caractéristiques Démographiques et Socioprofessionnelles,”
(“Moroccan Woman in Numbers: The Evolution of Socio-Professional and Demographic
Characteristics”), women constitute 51.5% of the workforce for the industrial engineering of
production and transformation (Haut Commissariat au Plan, 2018). They also constitute over
56% of doctoral engineering students. (Nazih, 2020). Table 1 and 2 shows the increase of
women’s participation in different graduate and undergraduate STEM fields in Morocco (Haut
Commissariat au Plan, 2018). This prompted my fellow researchers and I to ask the following
questions: How do countries like Morocco, India, and Iran produce significantly more female
engineers than the United States? Furthermore, what about the cultural messaging that women
receive in these countries creates this discrepancy?
Table 1

Moroccan Women Earning Graduate Degrees in Science Fields

Field
Sciences
Science of Education
Sciences of Engineering
Science and Technical Fields
Dental Medical School
Medical and Pharmaceutical
School

20052006
39.7
15.4
27.4
31.8
85.7
55.4

20152016
43.7
36.6
44.5
45.2
81.5
49.8

2

Table 2

Moroccan Women Earning Undergraduate Degrees in Science Fields

Field
Sciences
Engineering, Transformation and
Production Industry
Agriculture
Social Science, Law, and Business

2015-2016
43.2
51.5
37.7
51.3

Note. the numbers were extracted from Haut Commissariat
au Plan, 2018

Conceptual Framework
Utilizing the combined frameworks of Hofstede’s Cultural Dimensions (HCD) theory
(Hofstede, Hofstede, & Minkov, 2005) and Eccles’ Expectancy Value Theory (EVT)
(Jacquelynne S. Eccles, 1987) we investigated the influence of expectancy, family/social
structure. Figure 1 gives an overview of the research guide using a combination of the two
frameworks. This conceptual framework starts by looking at Hofstede’s cultural dimensions:
Power Distance, Individualism, Masculinity, Time Perceptive, and Indulgence. We are trying to
see how these dimensions affect a person’s expectancy and value of task. We are also looking at
how these dimensions correlate with family influence, the latter of which leads to a specific
career decision. A more elaborate model is shown in chapter 4.

Figure 1

Conceptual Model
3

A few studies have addressed the topic of women in engineering in other cultures. For
example, Tunku and Rahman (2014a), investigated the Malaysian and Japanese female
engineering students’ perceptions of engineering programs and engineering professions. The
study concluded that Malaysian and Japanese female engineering students’ perceptions of
engineering, depend on their learning experience and sociocultural factors. Despite the
importance of these findings, this study does not provide insight into the learning experiences of
these female students, nor does it suggest what influenced these women to follow and
engineering path.
This project intends to fill in these gaps in the literature by answering the question that
drives this investigation: How do engineering students from Morocco and the United States
describe the cultural reasons that factored into their choice to pursue an engineering degree?
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CHAPTER II
STATE OF THE FIELD
Overview
The struggle to recruit more women into engineering has been ongoing for years. Of the
20% of women graduating with a STEM degree, only 11% choose to pursue an engineering
career. Overall, this contributes to STEM being male-dominated, with 74% of workers being
male and 26% being female (Davis, 2017). Such a gender gap results from many factors. In
“Why are some STEM fields more gender balanced than others” Cheryan et al (2017) introduced
a model with three factors that gives an explanation for this disparity: Cultures with higher
masculinity give a lower sense of belonging to engineering to women compared to men. Not
enough female early on experience with engineering, computer science, and physics. A gap in
self-efficacy between genders.
The rate at which women pursue engineering varies globally. According to the National
Science Board (2018), women in Columbia and Singapore earn about 50% of the overall
engineering degrees. In India, Iran, and Malaysia, female engineering enrollment has increased
by 17%, 41%, and 32% respectively (National Science Foundation, 2014). Although there has
been a significant increase in some countries, Western nations cannot boast about similar
numbers. In Sweden, only 25% of women earn their first degree in engineering. In Germany,
only 14% of engineering graduates are women. Ireland and Finland have similar rates (both at
18%), and 17% of Austria’s engineering graduates are women. The World Economic Forum
5

(2017) ranks Sweden among the top five for gender equality, with the longest paid parental leave
in the world and one of the world’s highest representations of women in their parliament, yet
female representation in engineering is relatively low.
Research Combining Women in Engineering and Culture
To better understand the choice of major or career decisions, Abu-Lai et al (2012) have
used Charles and Bradley’s Gender-Essentialist and Self-Expressive Value Systems framework
to investigate the gender inequity that exists within undergraduate engineering programs within
the United States relative to those in Malaysia and Jordan. The study concludes that in some
western and economically developed countries, societal beliefs in gender differences are
expressed in the career choice and in the curricula. However, in economically developing and
predominantly Muslim countries, gender differences do not drive the career choices. There is not
a huge gender disparity, but almost a near parity in enrolment in some subfields of engineering
(e.g. chemical, computer, and industrial engineering). The results of the interviews indicated that
study participants believed engineering is not gendered. However, they suggested certain aspects
of engineering are not suitable for women and would better be avoided. This study gave us a
glance at how different cultures have different views on engineering; this indicates our study is
based on observable phenomena. However, the study’s participants were all from Malaysia and
living in Malaysia at the time of the interviews. Our study will have participants who not only
matured in a different culture (Morocco), but who have also been exposed to the culture of the
United States; therefore, we can track their change of perception in their views regarding
engineering.
A different study about Malaysia with the same team under DeBoer and Atiq (2018)
investigated factors that motivate women in Malaysia to persist in engineering. They sought to
6

understand the push- and pull-factors when it comes to pursuing engineering. They explained
how a person’s preference for academia might shift. Their findings show how factors that drew
women into engineering within academia are different from those described by women who
chose the engineering industry. They saw that identity formation was one of the most important
factors in women’s choices. For the women in the study, their choice seemed disconnected from
their gender identity. Malaysian women use societal understanding for engineering; if a woman
is married and wants a family, academia makes more sense, but if a woman wants material
reward, industry is the preferable choice (Atiq et al., 2018). This study led us to question when
engineering identity formation starts. What about the culture that makes engineering either a
gendered field or a genderless field? Even though this study gives us an idea about females’
engineering experiences, DeBoer and Atiq only focused on women already established within
the engineering industry.
A project by Tunku and Rahman (2014), focusing on Malaysian female engineering
students and Japanese female engineering students, investigated the Malaysian and Japanese
female engineering students’ perceptions of engineering programs, and engineering professions.
Such perceptions were studied in two different contexts one of socio-cultural facets of the
participants’ environment and one for the learning experiences. The findings of this study
suggest that Japanese and Malaysian female engineering students have different agreement levels
in many key elements of learning experience in their engineering degree courses and sociocultural influences on their perception on engineering programs and professions. The findings
demonstrate how female engineering students’ perceptions of engineering programs and
engineering professions are highly influenced by both their learning experiences and the social
and cultural aspects of their environment. A similar study by Balakrishnan (2012) found that
7

learning experiences and socio-economic aspects played a pivotal role in the perceptions of
Malaysian and Japanese female engineering students with regards to engineering programs and
professions. Learning experiences were shown to be pivotal because they affect the female
students’ confidence levels while attaining necessary knowledge and skills. These are important
for preparing students as competent engineers. Confidence level motivate female engineering
students to pursue their career path in engineering fields. On the other hand, socio-cultural values
have molded the mindset and characteristics of the respondents of this study who are willing to
leave the job to take care of their family. The existence of female engineers and female lecturers
are essential to inspire female engineering students, who regard these female engineers and
lecturers as role models (Tunku & Rahman, 2014b). These studies show the impact of sociocultural aspects and socio-economic aspects on the confidence and identity of an individual.
Therefore, it is critical to examine the culture itself to understand the reasons leading individuals
to follow a certain career path.
In the same area of studies focusing on Malaysia, “Cyber Feminist Utopia? Perceptions
of Gender and Computer Science among Malaysian Women Computer Science Students and
Faculty” by Vivian Anette (2008) confirms the issue in Western countries with women’s low
enrollment in computer science education. Computer science in most Western countries is
perceived as a masculine field. This direct relation between masculinity and computer science
keeps women outside this field (Lagesen, 2008). On the other hand, Malaysia is a country where
there is large number of women enrolled in computer science because the discourse is not
perceived as masculine. Conversely, it is deemed a good career for women. This might be related
to the fact most computer science jobs are indoor jobs with female-friendly spaces, not outdoor
work environments (e.g. factories and construction sites) (Lagesen, 2008). The gendering of
8

STEM fields like computer science seems prevalent in the United States; therefore, we need to
study the culture of the United States to see what genders engineering. Where does gendering
originate? And to what extent does gendering the field of engineering influence career and
academic decisions?
From an American subculture context, Correl (2001) developed a mechanism that
demonstrates how cultural beliefs about gender affect the early career decisions for both men and
women. A person’s ability to complete a certain task or favor a certain career of the other is
argued to be affected by the early cultural beliefs about gender. To validate this hypothesis,
Correl considered how gendered beliefs about mathematical competence impact an individual’s
assessment of his or her mathematical skills. This leads to differences in career decisions
(specifically a STEM career) based on gender (Correll, 2001b). Results from this study indicate
the more positive feedback someone receives on his or her math coursework, the more confident
this individual becomes about his or her skills, and such confidence may lead him or her to
pursue a career in a STEM field. The finding of this study is another reason to look into the
messages and feedbacks our participants received throughout the years.
Gupta (2012) focused on female undergraduates who studied engineering in India,
finding that engineering education is regarded as prestigious and enhances a woman’s career
prospects. The findings of this study suggest that parents expect a lot from their daughters,
sometimes even more than their sons when it comes to their professional career decisions. The
daughters have confidence that they will be able to meet those expectations. In this case, the
parents do not doubt their daughters ability to do well in STEM subjects, but they are confident
they will do well, and they spend a lot of money to take them to prestigious and private schools
(Gupta, 2012b). Another study weighed on the importance of work-family balance as a
9

significant factor (Hill, Corbett, & Rose, 2010), stating that choosing a STEM career for a
woman can be unfavorable because of how demanding and time-consuming it can be (Ceci,
Williams, & Barnett, 2009). Because women tend to make more occupational sacrifices for the
family than men, this phenomenon often results in women choosing not to pursue a career in
STEM (Updegraff, Eccles, Barber, & O’Brien, 1996). Family and values associated with the
family are highly regarded in many different non-Western countries. Therefore, we are trying to
understand the extent to which family plays a role in an engineering career decision for both men
and women.
Other aspects that influences career choice are culture and ethnicity. These two factors
influence goals, values and an individual’s belief system. Parents in some cultures have specific
expectations from their children, and those expectations differ depending on their children’s
gender. These belief systems may influence the pursuit of one career over the other. For instance,
in Latino families, gender roles are strict, and a Latina girl is under pressure because she has a
specific role to play, and she must fulfill her traditional role by having a family and raising kids.
Such a role might prevent her from pursuing a STEM career and attending college ((Yip &
Fuligni, 2002); Taningco, M., Mathew, A., and Pachon, 2008)).
These studies show the importance parents play in their children’s careers; therefore, it is
critical to examine a student’s childhood to see how his or her parents influenced his or her
career decisions.

10

Uniqueness of Our Study
Most of the prior studies follow a few students’ paths within the same country without
any exposure to different cultures, and the studies consider how such limited cultural exposure
might affect these students’ expectancies and values. The above articles also provide insight into
the results from the exposure to the students’ own cultures without thoroughly investigating the
culture that influenced them. These studies also do not consider the messages students received
growing up and how impactful these messages were in influencing their choice to pursue an
engineering major. On the other hand, our project will focus on the messages received in the
students’ formative years, messages from families and friends, along with the overall culture’s
influence into making a certain career choice, notably engineering in our case.

11

CHAPTER III
THEORETICAL FRAMEWORK
Expectancy Value Theory
One core idea behind modern career choice theory proposes that choosing one’s vocation
is key to a fulfilled and satisfying career. According to Parsons (1909):
“In the wise choice of a vocation, there are three broad factors: (1) a clear
understanding of yourself, your aptitudes, abilities, interests, ambitions,
resources, limitations, and their causes; (2) a knowledge of the requirements and
conditions of success, advantages and disadvantages, compensation,
opportunities, and prospects in different lines of work; (3) true reasoning in the
relations of these two groups of facts.” (p. 5)
Since the 1950s, many new career choice theories and developments have surfaced. In
1963, Bordin, Nachmann and Segal published their first theory about career development
grounded in psychodynamic theory. By 1969, Lofquist and Davis published their first version of
work adjustment theory. In 1994, Hacket, Brown and Lent set forth their model of career
decision making. What attracts a person to a particular career? This question can be answered
using many theories such as the career theories mentioned earlier. Another way to answer this
question, which is related to our study, is the framework of modern expectancy-value theory
(Jacquelynne S Eccles & Wigfield, 2002; Jacquelynne S Eccles et al. 1998, 1987a)) Modern
expectancy-value theory is based primarily on Atkinson’s (1957a) model where achievement
12

performance, choice and persistence are linked to an individual’s expectancy and values. In the
modern expectancy-value model, it is assumed the choices are linked to task characteristics.
Every choice made is assumed to have a cost. If the cost is too high, the choice might be
eliminated. On the other hand, the relative value and probability of success of various options are
critical determinants of choice. Additionally, we are interested in the views students have of their
values and probabilities of success. Expectancy in this context refers to an individual’s belief
concerning how well he or she will do in an impending task, while values refer to an individual’s
perceptions of interest, importance, usefulness of the task and cost. Furthermore, the model
differentiates task value into four components: (Jacquelynne S Eccles & Wigfield, 2002;
Jacquelynne S Eccles et al. 1998, 1987a)).
•

Attainment value which relates to the importance of succeeding and doing well

•

Utility value which is the perceived usefulness toward future goals and aspirations

•

Intrinsic value which is the personal enjoyment and the passion

•

Cost which in this case can be the competition with other goals

13

Figure 2

EVT Model

14

History and Timeline of Expectancy Value Theory
Atkinson (1957) defined expectancies as the degree of anticipation of an individual
regarding the success or failure of their performance. He defined value as the attractiveness of a
task’s success or failure. In 1938, Eccles et al. proposed a model for expectancy and value of
achievement performance and choice. She initially investigated it in mathematics achievementrelated studies. In 1987 (Jacquelynne S. Eccles, 1987), her paper “Gender Roles and Women’s
Achievement-Related Decisions” assumed education and career choices are based on the
following:
•

How much an individual expect to succeed on the options that matters (options seen as
adequate)

•

How these options relate to long and short term goals, and also to the individual’s selfidentity

•

How the individual perceive their gender role and how it relates to the self

•

How much it costs to invest on these options and valuable activities
The researchers believe each of these psychological variables are shaped by experiences,

cultural norms, and the behaviors and goals of one’s parents, teachers, role models, and peers. In
1994, Wigfield considered Eccles et al.’s expectancy value model of achievement performance
and choice (1983) from a development perspective. He examined recent research on related
subjects, such as the development of young children’s competencies beliefs, achievement goals
and expectancies for success, and incorporated that into Eccles’s model. The type of changes in
children’s achievement beliefs that he took into account were children’s values and belief in their
competence, how the mean level of these constructs change over time, the conception of
children’s ability beliefs and values and how it changes over time. He also discussed how
15

achievement goals are conceptualized in his model relative to other researchers’ models of
motivation. He also considered other factors like subjective task values, achievement behaviors,
achievement goals, and the nature of relations among competence beliefs.
In 1998, Eccles and Schiefel posed several questions in “Motivation to Succeed.” They
asked: “Why do people have different goals? Why do some people invest time and energy in
developing their academic skills, while others with similar levels of intellectual ability focus on
other skills or no particular skills at all?” Furthermore, they investigated the reasons some
individuals persist in certain paths although they might struggle, while others quit at the sign of
any hurdles. This study focused on a specific type of motivation, which is motivation related to
tasks that involve certain excellence standards (Jacquelynne S Eccles et al., 1998).
In 2000, Eccles and Wigfield focused on the original expectancy value model, in which
the model constructs were defined and compared to other constructs such as self-efficacy,
interest, and intrinsic/extrinsic motivation (J.S. Eccles & Wigfield, 2000a). In 2002, the same
researchers published a review on individuals’ beliefs, motivations, values, and goals. They
focused on theories of expectancies for success; task values, expectancies, motivation, and
cognition. They also discussed the integration of self-regulation and expectancy value theories
(Jacquelynne S Eccles & Wigfield, 2002). In 2018, they revisited the EVT theory, and discussed
the need for the model to capture more cultural factors (Wigfield et al, 2018). In 2020, they
published an article where they discussed the issues of the expectancy-value theory and focused
on elaboration of the task values. In the published literature, task values are generally defined as
follows:
Attainment value is related to a variety of dimensions, including the perceived challenge
of the activity and how succeeding in these tasks will align with the self and confirm important
16

characteristic and beliefs about a person’s self-perception. An example found in the literature is a
person’s self-perception as “smart” and how the attainment value of picking certain classes such
as math or physics is high because it is perceived as a “smart” person’s choice. Another example
is choosing engineering as a career because that is perceived as what “smart” people do, and
therefore it confirms a salient characteristic of the self.
Utility value is a way to reach a variety of long and short-range objectives. For example,
a college engineering student who wants to become a mechanical engineer, might not
particularly want to take communication classes. However, they learned that in order to get
promoted in their career, they have to be an effective communicator within their team. Therefore,
this student might enroll in communication or management classes, not because they enjoy the
material but because they believe it will eventually help them achieve their career goals. In this
case, the utility value of communication and management classes is high because of the
usefulness for long-range career goals.
Intrinsic value is personal enjoyment a person gets from performing a task. Some people
like mathematics. They enjoy solving mathematical problems. They find mathematics an
aesthetically pleasant or intellectually challenging academic domain. For these people, the
subjective value of math is high and they are intrinsically motivated to continue their
involvement with mathematical activities (Deci, 1975; Krug- lanski, 1975; Lepper & Greene,
1978; Nicholls, 1979; Meece et al. 1982).
Expectancy Value Theory in STEM
Many STEM-related studies have used EVT as a model to frame their work. Chang (12
2015) investigated the relationships between future-oriented motivation, self-efficacy, task
values of science, and achievement on 15 year old students across China, Korea, Japan, and
17

Taiwan using EVT. They found that students’ subjective task values predicted their engagement
in scientific activities more strongly than students’ self-efficacy, and that students’ self-efficacy
was found to positively predict science outcome. These results suggest that EVT can be used to
explain motivational process in science achievement and engagement across non-Western
countries.
Another study that used the expectancy value theory to help explain the relations between
mathematics motivation (academic self-concept and task values) and student background
variables in predicting educational outcomes suggested that, for students with lower utility
value (i.e., perceived usefulness for future goals), self-concept is more important when it comes
to predicting educational outcome. Additionally, the researchers suggested that even though girls
and boys have very similar levels of math values and self-concepts, girls tend to have a higher
math achievement. These findings led us to think of the reasons girls avoid engineering fields
despite greater achievement in mathematics. Finally, the study found that a family’s
socioeconomic status is strongly linked to educational aspiration for boys. This led us to question
why a boy is more likely to be affected by his socioeconomic status, yet a girl is more likely to
be affected by her socio-cultural status (Guo, Marsh, Parker, Morin, & Yeung, 2015).
Watt et al (2017) investigated whether gender differences in mathematics motivation and
socializers’ perceptions can impact the choices to pursue different STEM careers of varying
mathematical intensity for Australian and U.S. adolescents. Using EVT, the authors tested
structural equation models where adolescents’ careers of choice were related to physics,
chemistry, biology and /or mathematics. The study concluded that the mother’s perception was
important to both male and female adolescents’ mathematics motivation. For the female
participants, actual or perceived mathematical achievements were decisive in indicating a
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preferred career, while for the male participants, it was more about an early interest in
mathematics
This is another study that indicates the usefulness of EVT when it is applied to another
culture. Another important aspect of this study is how perceived mathematical achievement,
rather than actual achievement, is key for females. Therefore, it is pivotal to understand where
the idea of mathematical achievement in society comes from.
A study by Matusovich et al. (2008), “Will I Succeed in Engineering? Using ExpectancyValue Theory in a Longitudinal Investigation of Students' Beliefs,” examined undergraduate
engineering students’ expectancies for success as engineers, and it looked the change in students’
expectancies as they go from freshman year to senior year at a public technical institution in the
western United States. The research indicates that these students have different beliefs for the
meaning of success. These individual beliefs were developed due to different experiences
(internship, classroom and campus). This study indicates that, even within the same country,
different students attribute different meanings to success. This finding makes us wonder where
and when the meaning of success originates. Our study will help identify the relationship that
exists between parents’ messages to their kids and the impact it has on what they perceive as a
successful or an unsuccessful career.
Expectancy Value Theory Summary
The expectancy value theory model has gone through many changes throughout the
years. The theory postulates that achievement-related choices are motivated by a combination of
people's expectations for success and subjective task value in particular domains. Many
researchers have used this theory in STEM-related studies to demonstrate how an individual
comes to a career decision. Almost all of the studies that used EVT as a framework focus on the
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career choice from a personal perspective, leaving the cultural part out. When culture is
considered, the researchers do not recognize or evaluate the messages received by the
individuals.
Hofstede’s Cultural dimensions (HCD)
The second framework we will be using is Hofstede’s cultural dimensions theory. Geert
Hofstede is credited with devising the most viable construct for the comparison and
differentiation of cultures. The theory focuses on cross-cultural communication and provides a
description of the relationship between the values and behaviors of the members of a society by
using a comparison scale. This theory describes how a society’s culture affects the values of its
members, and the theory postulates how these values relate to an individual’s behavior
(Hofstede, 1991). Hofstede’s cultural dimensions are:
1. Individualism (IDV) relates to the strong relations among people in a community
2. Masculinity (MAS) refers to a preference in society for assertiveness,

competitiveness and less about cooperation and modesty.
3. Uncertainty (UAI) refers to how anxious members of a society get when they are faced with
unknown experiences

4. Power Distance (PD) describes the degree of inequality that exists and is accepted
in a society
5. Time Perspective/Long Term Orientation is how much society members value their
traditions from a long term and a short-term percpective.
6. Indulgence (ID) essentially measures happiness, or whether simple joys are fulfilled.
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Hofstede’s Cultural Dimensions in Management
Hofstede’s theory is used by scientists and business consultants in many areas related to
communication and international business. A study by Pines and Kaspi-Baruch (2008)
looked at the inﬂuence of both gender believes and socio-cultural aspects of a society in
choosing a career in management among male and female. The participants were MBA students
in Israel, the United States, the United Kingdom, Turkey, Hungary ,Cyprus, and India. The
culture by gender comparison enabled an examination of ﬁve theories, two of which focused on
culture. The results of the study documented signiﬁcant cross-cultural differences in all the
variables examined in the study, including the sense of meaning derived from work, traditional
views of a career, the expectations from an MBA degree, the degree of inﬂuence on the choice of
a career in management by different people in one’s family, social circle, work and the factors
that inﬂuenced the choice of a management career. The results of the study suggest that all the
factors mentioned below have a higher cross-cultural difference then a gender difference:
•

For the meaning derived from work: there was a small gender difference where females
had a stronger sense of meaning derived from their work.

•

For the family influence in pursuing a management career, there was no gender
difference. For the meaning derived from work,.

•

Expectations from the degree selected: Females had a higher expectation from their
degrees compared to males

•

Factors that inﬂuenced the choice of a career in management: Females had more training
and educational opportunities in management.
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This study took into account very different countries with very different cultures and was
able to compare them using HCD. Even though this study was not about a STEM field, it clearly
provided us with a proof that two or more countries can be compared by using this framework.
Hofstede’s Cultural Dimensions in STEM
In a study called “The Software Engineering Impacts of Cultural Factors on MultiCultural Software Development Teams,” by Borchers (2003) he completed two projects with two
separate software development teams conducted over a period of four years. The projects
included developers from different countries: USA, India, and Japan.
Both projects involved the contributions of software developers from India, Japan and the United
States. The American team was in charge of the research lab leading the projects, the Japanese
team was part of the parent company, and the Indian team was part of the offshore group. The
three teams faced many problems that they initially denied. They could not understand where
these problems had come from until they applied Hofstede’s cultural dimensions and saw that the
United States, India, and Japan are different when it comes to Power Distant, Individualism, and
Uncertainty Avoidance indexes. These groups were caught off guard by the cultural factors that
impacted their projects. They struggled to have a smooth going project because at first they did
not acknowledge their cultural differences (for example when to show up to a meeting).The only
way they succeeded was once they adapted their expectations to meet the cultural of the people
they are working with. With the help of this study, we can see the usefulness of Hofstede’s
Cultural Dimensions in comparing two different cultures within a STEM field.
Another study by Romepelman et al (2002) shows us the importance of understanding
different cultures. The researchers claims that a lot of engineering curricula recommend and
press the need for practical training preferably in the industry. The reasoning behind this idea is
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getting a hands on engineering experience, experiencing engineering in the industry, learning
how to navigate new cultures along with seeing the application of their accumulated technical
knowledge. This study was done in Europe, a place where boarders are disappearing, and
engineers work with and within teams that’s had people from different countries. Therefore,
students have to learn to communicate and cooperate in international teams, which requires them
to acknowledge and appreciate different. Students had to answer questions like:
•

For the country you travelled to, what were Hofstede’s culture scores?

•

How do the scores relate to your experience?

It seemed majority of the students had difficulties with the Masculinity Index. They
could not understand how some countries with a very low MAS index, such as Netherland had
low numbers of women in technical jobs. This experience allowed the student to dive deeper in
the culture of the countries they visited and tried to understand it, and were curious when the
HCD scores did not reflect their experiences.
Hofstede’s Cultural Dimensions in Morocco versus the United States of America
Messages differ from one country to another, and before we are able to decipher the
meaning of these messages, we have to first understand the culture. Hofstede’s Cultural
Dimensions are a useful tool when it comes to comparing different cultures. For example, the
cultural differences of the United States and Morocco are depicted in Figure 3 (The Hofstede
Centre, 2019).
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Figure 3

Hofstede’s Cultural Dimensions for Morocco and the U.S.

In this figure, the greatest differences between the two countries are seen for the
dimensions of Individualism, Indulgence and Power Distance. An Individualism index of 46 for
Morocco indicates that it is mainly a collectivistic society, in which loyalty and care of the group
is foremost. The United States has a very high Individuality score (91), which indicates that
most people are expected to take personal responsibility for themselves. Looking at the
Indulgence dimension, Morocco has a very low index (25), indicating that Moroccans generally
practice restraint in gratifying of their desires. According to Hofstede’s insight analysis (The
Hofstede Centre, 2019), the United States’ Indulgence score of 68 indicates contradictory
attitudes, which are reflected in common sayings like “work hard, play hard.” The Masculinity
index for both Morocco and the United States are relatively close. The United States at 62 for
the Masculinity index indicates a combination of high competitiveness and individuality. No
clear conclusions can be made with regards to the Masculinity index for Morocco due to its
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median score of 53. For the Power Distance index, Morocco scores 70, indicating a hierarchical
society that accepts traditional gender roles, whereas a low (40) score for the United States
indicates a society whose members expect to share information about and form a consensus on
issues.
This example indicates we can rely on this framework to guide our analysis, just as it did
for the studies mentioned earlier. The studies that used HCD as a framework often had a shared
goal: to compare countries. However, none of the studies considered how those dimensions
shape the messages sent to its individuals.
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CHAPTER IV
EVT MODEL ACROSS DIFFERENT CULTURES
Introduction
Based on our investigation of how culture impacts engineering career choices, a modified
model of the Expectancy Value Theory (EVT) is proposed. Three novel constructs have been
added for a more complete description of how culture relates to EVT: Collectivism, Religion,
and Power Distance Index. In our study, the EVT model was used to understand how a nonWestern nation (Morocco) has more women (Nazih, 2022) enrolled in engineering as compared
to the United States (U.S.), where men significantly outnumber women in university engineering
programs (US Labor of Statistics, 2021).
In recent decades, several efforts have been implemented in the U.S. to recruit more
women into engineering, such as the creation of organizations and initiatives like Girls Who
Code, the National Center for Women & Information Technology, and Million Women Mentors
(cite). However, these programs have had limited success. For instance, the percentage of
women only increased by 2% since 2015 for Bachelor's degrees and the enrollment of women in
engineering is still only 23.8% compared to 76.2% for men (ASEE, 2020). By contrast, many
non-Western countries (e.g., Morocco) have a women enrollment of over 40%, (Haut
Commissariat au Plan, 2018). Recently, the number of Moroccan women enrolled in doctoral
engineering degrees (57.6%) has surpassed the number of men (42.4%) (Nazih, 2020). The
national differences in gender-based engineering enrollment between Morocco and the U.S.,
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despite the copious investment in the U.S. into the recruitment of more women, invite
investigation into factors that potentially influence the discrepancy. The impetus to recruit more
women into engineering professions is not only driven by a need for diversity, equity, and
inclusion but also by a growing industrial need for more engineers more generally. By 2025,
there will be a need for over a million more STEM professionals than the U.S. can produce with
current enrollment and graduation rates (Lazio & Ford , 2021) Thus, it is crucial that cultural
differences are examined when investigating academic and career outcomes to understand why
countries such as Morocco were able to bridge the gender gap.
To collect relevant data, we conducted in-person and virtual interviews with engineering
students from both the U.S. and Morocco that consisted of asking the participants about their
motivations in pursuing Science, Technology, Engineering, and Mathematics (STEM) fields. To
understand the influence of expectancy, family/social structure, and values of our participants,
we applied the lens of EVT and Hofstede’s Cultural Dimensions (HCD). EVT proposes that an
individual’s expectation of success is motivated by their choices (Mosyjowski et al. 2017). HCD
focuses on cross-cultural aspects of society, which describes the relationship between the values
and behaviors of members of society by using a comparison scale composed of six dimensions.
Upon the application of EVT to our data, we realized that many situations arose from interviews,
especially with the Moroccan participants, that could not be explained using the standard EVT
model. Our recommendation for new constructs is consistent with the current position espoused
by Eccles and Wigfield (2018), especially when EVT is used cross-culturally:
“It is quite possible that additional constructs need to be included in the model for it to
account more fully for cultural influences... We need a better understanding of how
socializers' beliefs and behaviors focused on their children's achievement vary across
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cultures, and differentially relate to children's own beliefs and achievement behaviors. The
"cultural milieu" block clearly is another place where additional constructs/variables need
to be added. That block focuses on to major things, gender role stereotypes and cultural
stereotypes about activities. These likely are important things to consider in all cultures,
but other aspects of the cultural milieu should be added to this block.” (Page 109)
Our paper focuses on the need to add the three constructs of Collectivism, Religion, and
Power Distance Index to the EVT. It also offers an in-depth understanding of these additional
constructs that need to be considered when the EVT model is used for cross-cultural studies.
Methodology
We used a qualitative approach to examine cultural influences on engineering career
choices. A qualitative study is appropriate because we are answering the questions of “why, how
and to what extent” (I. E. Seidman, 2006). The interviews reinforce the study because each
participant has the opportunity to explain his or her experience. We conducted semi-structured
interviews to enable flexible, in-depth exploration of students’ experiences. Semi-structured
interviews allow the interviewers to apply intelligent creativity and thoughtful reflexivity in
relation to the broader ethical, methodological and theoretical elements of research (Brown &
Danaher, 2019).
In 2015, MSU and the Universite International de Rabat (UIR) entered into a partnership
agreement that allowed Moroccan students in either the aerospace engineering (AE) or
mechanical engineering programs to simultaneously obtain their B.S. degree from UIR and their
master's degree at Mississippi State University (MSU). Since then, nearly half of each cohort has
been comprised of women, and thus, we had the opportunity to study this cultural phenomenon
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at MSU. We conducted initial interviews face to face upon their arrival in the US, followed by
virtual second interviews conducted one year after their arrival.
Recruitment Surveys
Students from the AE and ME programs were asked to complete a pre-interview survey
from which we obtained demographic information and information such as the educational level
of the participants and of their parents and siblings. The survey also poses prompts such as “In a
few sentences, please tell me the reasons you decided to pursue an engineering major”. The
instrument was built using existing surveys that examined engineering identity and women in
engineering (C. D. Grimes, McFalls-Brown, Mohammadi-Aragh, & Sullivan, 2018; D. Grimes &
Mohammadi-Aragh, 2017; Kajfez, Mohammadi-Aragh, Clark, Sassi, & Petrie, 2019). Data
collected from the pre-interview survey was used to select interview participants with common
characteristics and those with the most interesting stories.
Participants
We selected our participants using purposeful homogenous sampling. All
participants were chosen because they have similar or identical traits, such as age or level of
studies. This was done to facilitate meaningful comparisons across the different cohorts (Harsh,
2011). Due to program similarities (between UIR and MSU), participants were recruited from a
single cohort of Moroccan students participating in the dual degree program and seniors and
first-year graduate students from the US enrolled in AE or ME. The participants' details are
given in Table 1 with the entries in grey indicating participants who returned for phase 2
interviews. To keep participant identities confidential, we are using pseudonyms rather than
using their real names.
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Table 3

Moroccan and US participant descriptions.

Pseudonym
Chris

Culture
American

Rank
Senior

Gender
Man

Major
AE

David

American

Senior

Man

ME

James

American

Senior

Man

AE

Jennifer

American

First Year Graduate

Woman

ME

Linda

American

Senior

Woman

ME

Liam

American

Senior

Man

ME

Mark

American

Senior

Man

ME

Mary

American

First Year Graduate

Woman

AE

Matt

American

Senior

Man

AE

Steve

American

Senior

Man

ME/PSY

Jessica

American

Senior

Woman

AE

Robert

American

Senior

Man

AE

Adil

Moroccan

First Year Graduate

Man

AE

Ahmed

Moroccan

First Year Graduate

Man

AE

Farah

Moroccan

First Year Graduate

Woman

ME

Hamza

Moroccan

First Year Graduate

Man

ME

Houssam

Moroccan

First Year Graduate

Man

ME

Ikram

Moroccan

First Year Graduate

Woman

AE

Kaoutar

Moroccan

First Year Graduate

Woman

ME

Karim

Moroccan

First Year Graduate

Man

AE

Meryem

Moroccan

First Year Graduate

Woman

ME

Mourad

Moroccan

First Year Graduate

Man

ME

Salma

Moroccan

First Year Graduate

Woman

ME

Leila

Moroccan

First Year Graduate

Woman

ME

Interviews
We conducted the first phase of interviews with 25 participants, and the second phase
with 20 participants. This is within the acceptable range of interviews for a qualitative study
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(Patton & Patton, 2002). We used semi-structured interviews to elicit a deeper understanding of
cultural influences that impacted the participants’ decision to pursue an engineering degree. The
first phase of interviews was focused on data collection, while the second phase was focused on
cultural adjustments (for Moroccan participants), member-checking and clarification. We
conducted a pilot interview with Moroccan students from older cohorts and examined existing
survey instruments to develop our interview protocol. For example, using the survey in the
Blumenfeld study as a guide, we asked expectancy-value specific questions such as, “Do you feel
that you are giving up anything by choosing the engineering path?” For an affirmative answer,
we followed with “What things could you be doing instead?” For a negative response, we
asked “Perhaps giving up time spent on your hobbies? Or time spent with family?”
Although phase 1 interviews were conducted in-person, phase 2 interviews were
conducted virtually as a consequence of the COVID-19 pandemic. There was no noticeable
decline in participant engagement during the virtual interviews, likely because the participants
were familiar with the interviewer, who had conducted the phase 1 sessions. Thus, we did not
anticipate any reduction in the quality of data collection on the virtual platform as compared to
the in-person sessions.
Data Analysis
Data analysis was conducted simultaneously during the data collection process. The
analysis consisted of iterative coding and theme generation using methods detailed by Ryan and
Bernard (2003) with HCD and EVT serving as a combined lens to guide data analysis.
Specifically, coding involved a three-phase process. We began our analysis through open coding
where the interview transcripts were reviewed line by line multiple times to generate initial
codes. We identified relationships between initial codes to refine the codes through axial coding.
31

Additionally, we created memos throughout the coding process to aid in the analysis and
interpretation of the data (Corbin & Strauss, 2008). Finally, our theoretical frameworks guided
an a priori coding phase where HCD’s and EVT’s constructs served as initial codes, which were
then operationalized to the choice to pursue an engineering degree. In our final analysis,
we synthesized the various codes and memos, leading to overarching themes and a modification
of the existing EVT model to capture concepts needed for cross-cultural studies.
Coding
Coding Process
Our coding process followed the steps below:
1. Open coding: This can be done either by following Glaser’s (1992) way and code line by
line or Corbin and Strauss’s (1990) way by coding similar events/ actions/ interactions.
We followed the later and coded similar events.
2. Axial coding: is a way to form a connection between different data, the reason we do
axial coding is to gather categories and subcategories together. Categories that might
have been broken down in pieces during the interview
3. Selective coding: in this step we organized the categories around a central concept. This
allowed our themes to merge.
4. Template coding: we used the codes that we defined, those codes were drawn from our
two theoretical framework
Codebook Structure
Development of our codebook happened in in 8 steps: [5]
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1. We assigned the responsibility to maintain the codebook to one person. The reason
behind this was to keep the codebook consistent and it minimized ambiguities
2. We scheduled regular meetings the codes and the definitions of each code. Regular
review meetings allowed us to avoid developing implicit rules
3. We started with one codebook at first and then separated it by theoretical framework to
avoid one table to become cumbersome.
4. We developed a plan of how we are going to segment our interviews as the codebook
was being developed. The segmentation/coding process was explained in the section before
5. We established intercoder agreements and decided how much variability we were
willing to permit for each definition, we did that by adding a column to our codebook that was
called “What it’s not” This column allowed us to describe what the code “does not” mean.
Having a what is (definition) and what is not (outside the definition) allowed us to control the
variability of each code
6. We provided clear definitions of each code, reiterate the meanings of these codes
during our meetings, and avoided the usage of any abbreviations. This was very important to do,
because we had many people code at times.
7. We avoided cluttering the codebook by taking out all the unnecessary code and
moving them to an “extra codes” table. In the early phases we avoided deleting any codes until
we were sure they were not applicable.
8. Finally, we had to come to terms with learning when to keep recoding and refining the
codebook and when to stop
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Codebook
Table 4

Initial Primary Codebook

Main code

Sub-Codes

Definition

Early engineering interest

The participant express curiosity and interest
toward engineering in an early age
The participants was involved in Engineering
related topics in HS and MS

Tinkering

The attempt to break apart and put thing back
together

Siblings in STEM

Brother in Engineering

The participant has a brother/sister in
engineering or a STEM field

Brother in Science/Math related field
Sister in Engineering
Sister in science/Math/Med school or related field
Early engineering interest

Express an early curiosity or interest in their
major (ME/AE)

Engineering interest timing

The time in their curricula when the

(Prim/middle/high)

participant started thinking of following an
engineering path

Parents in STEM

Mother working in engineering

Mother working/graduated from a STEM field

Mother working in a STEM related field
Father working in engineering
Father working in a STEM related field
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Table 4 (continued)
Main code

Sub-Codes

Definition

Family in STEM

Grandparents in STEM

Grandparents working/graduated from a

Cousin in STEM

STEM field

Aunt in STEM
Uncle in STEM
Childhood activities

The games/shows the participants used to
watch/play as a child

Age of Interest

The age were the participant started showing
interest in a field related to STEM

Role model

The individuals the participant look up to,
wants to follow their path

Family influence
Reasons for choosing engineering

Extrinsic reasons for choosing engineering
Financial Gain

Personal reasons for choosing engineering

Intrinsic reasons
External reasons
Surroundings messaging

From parents

The subtle or obvious messages the
parents/family gave the participant that stirred

From siblings

him/her towards engineering
From family
From peers
STEM skills

Math Skills

The participants mastery skills in math

Physics Skills
STEM related skills
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Table 4 (continued)
Main code

Sub-Codes

Definition

Alternative paths

Others paths the student want to pursue or will
pursue

Engineering Perception

The way engineering is being viewed

Hofstede’s Cultural Dimension

One of the dimensions is stated

Attainment Value

importance of doing well

Intrinsic Value

personal enjoyment

Utility Value

perceived usefulness for future goals

Cost

competition with other goals

Expectancy

individual’s belief concerning how well they
will do in an impending task

Engineering Legacy

Coming from a family of engineers

Social pressure

Feeling pressure to pursue a certain career

Career limitations

Only seeing certain careers as an option
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Theme Creation
Once we started to relate our codes to the theoretical framework we started seeing many emergent themes. At first we
categorized them all in a table in form of Parent codes.
Table 5

Codes related to EVT

Parent Code

Can be seen with the following codes (Sub-

Definition

Example

The individuals the participant

“Really my dad, I would say I looked up to my dad

look up to, wants to follow their

a lot.”

Code?)
Role model

path
Attainment

No failure- (sometimes with family pressure

Importance of doing well

“Knowing the history of my family led me to put

Value

as well)

No option for failure

an objective of giving back the sacrifice because
my mother literally sacrificed her life for us.”
“big part of it was knowing that I would be making
a decent amount of money after I graduated and
had the degree. To me it's an easy decision to stick
with it because of the monetary stuff after effect.
So work hard now for the benefits later.”

Intrinsic Value

Reasons to choose engineering

Personal enjoyment when

“Personal as in ... I chose it because I like it. I

performing a task. Includes talks

knew I liked that kind of stuff. That's mainly the

about enjoying engineering

only reason I chose it”

related topics at any age
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Table 5 (continued)
Parent Code

Can be seen with the following codes (Sub-

Definition

Example

perceived usefulness for future

“I wanted to make the most amount of money for

goals

the least amount of work. So, on engineering,

Code?)
Utility Value

Financial gain

there's a lot of work front end and then as you
progress, you make more money and you do less
work. I said, yep, that's for me.”
Tinkering

The attempt to break objects

“The main thing I remember is I had this set of

apart and put them together, we

books. It was called Weapons of Mass Destruction

are using this code for

and it was basically these little making ... Well it

childhood/teenage years

was instructional things, making things out of stuff

activities

from the Dollar Store, like clothespins and stuff.”

Early

Sometimes mentioned with Tinkering, when

Participants showing they

“That was me when I was younger. When I was 12

Engineering

the timing of this code is during childhood-

wanted to know more about

years old, that's when I was introduced to the

interest

teenage years

engineering in an early stage of

internet and computers. I was like, "Whoa, how

their life

this works?" I started learning programming when

Engineering and

Participants/society views about

“that elevates you. They will be concerned about

Prestige

engineering and how prestigious

your opinions. They will be looking forward to

it is. Statements about how

hear your opinions about certain things, being able

proud the parents are

to have an aerospace engineer, socially impacts
you a lot. Because then everybody is going to
think, "Oh, he's an aerospace engineer, he's like a
rocket scientist," or whatnot.”
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Table 5 (continued)
Parent Code

Can be seen with the following codes (Sub-

Definition

Example

How strongly you believe you

“Of course, a big role. As I said, I've never

have control/ what you perceive

imagined myself doing mechanical engineering. It

as the causes to academic

was a game of faith.”

Code?)
Locus of control

success or failure
Causal

The process of trying to

“Junior and senior year of high school mostly was

attribution

determine the causes of a

when I really started applying, not necessarily

person’s behavior. I made this

what do I want, but what does God want for me to

choice because of this reason.

it. And after prayer, after studying, I still felt like
this was where I was going in life.”

Family Influence

Family Pressure/Family involvement/family

Statements about how the

“It's like, you don't have a choice, a personal

support

participants’ family actions or

choice, your parents will decide what you're going

Messaging

words led them to pick

to do. Even though you have a choice, they will

engineering

still decide like, "Oh, this is not good for you. This
is way better like that, so I don't like that.”

Carrying the

Feeling the burden of taking care

“Because I'm taking care of them. When I was

weight

of the family, either financially

here in Morocco, I was the one who need to take

or emotionally

them to school and just go ahead and buy them all
the stuff that they need and everything. So I'm the
second mother for them. If they need something...
Even when I was at the United States my father
each time told me your brother need that and that,
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Table 5 (continued)
Parent Code

Can be seen with the following codes (Sub-

Definition

Example

Parents in STEM

Participants’

“My grandfather was a mechanical engineer,

Cousins in STEM

grandparents/aunts/uncles/cousin

graduated at a “engineering building”. My uncle

Grand-parents in STEM

s work (studied) in a STEM field

was a mechanical engineer, graduated...” Steve

Can include tinkering

The type of activities the

“Observing. I used to observe a lot. Nature, stuff.

participants engaged in as kids

Fishing. Foods with my father and brother.”

Code?)
Family in STEM

Childhood
activities

from the shows they watched to
the type of toys they played with
Traditional
Gender roles

M/F engineering views

Statement from participants

“, like provider, I guess, yeah. I definitely always

about what was expected from

had the idea that I needed to make good money to

them based on their gender

be able to support myself and a family. That was
always there definitely”
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Hofstede’s Cultural dimensions Codebook

Table 6

Codes related to HCD

Code

Can be seen with the following

Definition

Example

The degree of inequality that’s

“I just had to find courage somehow and it started

accepted in society. It can be the

with talking to my father and talking against him. It

inequality at home, or at the

started from there and talking against my father was

workplace/school

the biggest obstacle. Talking against him and if I

codes (Sub-Code?)
Power Distance

could do that, I could do anything. Then just talk
against him and I can do things the way I want to do
it.”
Individualism vs

Personality change

The strength of the ties people

“Of course I'm going to let them follow their passion.

Collectivism

Family involvement

have with others within their

Of course I'm going to introduce to them engineering

Family pressure

community. Statements about

and what is engineering and stuff, what do we do in

Family support

participants weak ties with their

engineering. So I will let them decide what they want

families

to do. I will give them all the things like, "Here are the
things that you can choose. There are many things,
and of course you can go and search for yourself." But
I'm going to help them. It will not be the same
situation as with my parents.”
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Table 6 (continued)
Code

Can be seen with the following

Definition

Example

Family involvement

The strength of the ties people

“Maybe because I'm the biggest one here in the

Family pressure

have with others within their

family. So I have some other brother and sisters that I

Family support

community. Statements about

need to stay with. And life is short. I can't really stay

participants strong ties with their

there for a long time.”

codes (Sub-Code?)
Collectivism

families
Masculinity vs

Traditional gender roles

How much a society values the

“Like things that are numerical and stuff like that?

Feminity

M/F views about engineering

traditional gender roles

Yeah. Look, as far as my experiences are concerned,
men are more endurant. Men are more endurant than
women. They can spend more time during the lab
trying to figure things out.”

Indulgence

Intrinsic value/reasons to choose

A measure of happiness, it can be

“There's no question about that. I mean, so it's not

engineering

found in societies that allow free

about okay, are you happy or not? It's more about are

gratification of basic human

you making enough money”

desires
Engineering Legacy

Social Pressure

Parents/family (example of the

“My grandfather was a mechanical engineer,

participant with the uncle) in

graduated at a “engineering building”. My uncle was a

engineering wanting their kids to

mechanical engineer, graduated at a “engineering

keep the same legacy

building”. I will be the third generation

Societal influence that leads to
certain decisions. When the
participants is talking about the
pressure felt from the surrounding
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Once we had all our codes categorized under the theoretical framework, we had a few that did not fit within those categories so
we created a secondary codebook that had all the extra codes

Table 7

Extra Codes

Code

Can be seen with the following

Definition

Example

The idea that you can only pursue

“You couldn't go to your family and be like, "You

certain careers

know what, mom, dad? Thank you for all you did.

codes (Sub-Code?)
Career limitations

I'm going to go to art school. They would disown
You want to be a painter. I spent all this money on
you, so you would have become a painter?”
Financial Gain

Sometimes seen with Utility value

The monetary value that is

“big part of it was knowing that I would be making

attached with engineering

a decent amount of money after I graduated and
had the degree. To me it's an easy decision to stick
with it because of the monetary stuff after effect.
So work hard now for the benefits later.”

Engineering

Engineering and Prestige

How participant and their society

“Because as a doctor, you can save lives, but I

Perception

M/F views of engineering

view engineering

mean, to engineer, you're still save lives, do all the
things for the technology

Alternative paths

Career plans

The different careers that
participants wanted to follow, or
plan to follow once they get their
engineering degree

43

Table 7 (continued)
Code

Can be seen with the following

Definition

Example

Participants’ statement about

“So I had good grades in mathematics and physics

how good they are at math

and chemistry so that's why.”

Parental/family

It can be the conversations that

“She told me she used to walk by the university

Messaging

participants had with their

and she would see the students and how they're

families about engineering that

going and she was like, I wanted this. But because

impacted their career decision, or

she had a last name problem in the papers, she was

the direct messages they received

unable to continue her school.”

codes (Sub-Code?)
Math Skills

Reasons to choose engineering

from their families regarding the
engineering path
Age of interest

Age of choice/Age of decision

The early age where the

“I was in elementary school, one of my best

participant started showing any

friends, his mom worked at Lockheed, she always

STEM interest

had a bunch of ... like, stuff that they were doing,
and would come talk to the kids, and it was just
interesting to learn about…Kindergarten, so five,
six, seven? I don't know.”

Engineering interest

The time the participant started

“what I used to do is, when I was in high school

timing

getting specifically interested in

about, so my high school, they had this program

(Prim/middle/high)

engineering

for the gifted kids. Where, what would happen is,
if you kept up, you're in the gifted program, you're
doing well and whatnot, is you would be assigned
or to be picked by the local companies, mostly in
the oil field…
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Table 7 (continued)
Code

Can be seen with the following

Definition

Example

Role of Faith/fate

One’s spiritual beliefs

“I mean, I think I was destined to do whatever

Causal attribution

This can be a range that goes

made me happiest and whatever served the Lord

Locus of control

from strong belief of God’s

the best… I mean, I guess He's the one who made

involvement in the participants

me who I am and gave me my abilities to do what

decisions to the belief that there

I can do, and the mindset that I have. I mean, I am

was no divine involvement

who I am because of Him.”

Statement about how participants

“It's increased. It's increased. Because when I was

found this passion towards

back home, yes, I knew about engineering. I had a

engineering in the recent years,

good idea about engineering. I know how it is

or after they made the

done. I had some experiences that I can see and

engineering career decision

learn from us. But when I came here, I got to

codes (Sub-Code?)
Religion

Increased excitement
about engineering

Intrinsic value

discover a lot whole of different types of
engineering and how it is done and see new stuff
that I didn't even know it exists. So now I'm
excited more because I'm saying that, "Oh, I can
learn about that and be able to do that." And each
one of my professors that has taught me this year
has shown me something that I never knew. And it
got me excited that there is something that I can
still learn,”
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Memos
After each interview, we wrote a small memo to include all the main ideas that each
participants talked about. These short memos were written right after each interviews, and were
about a paragraph each as seen in figure:

Figure 4

Short memo example

After that, we developed detailed memos as shown in figure 5, for each participant to
ensure the validity of our findings. The memos contain documentation detailing the essential
elements of both interviews (1 and 2) for each participant, including an overall summary,
relevant quotations from the participants, and notations on how the participant’s responses fit
within our theoretical framework. All researchers independently reviewed each memo and
indicated areas where they had questions. Further, each researcher was assigned to code a
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separate section of the interview. This process was repeated until all the researchers reached a
mutual consensus on the codes and meaning for each memo.

Figure 5

Extended memo outline example
Findings

When the EVT lens was applied to a non-American culture, it revealed a need to add new
cultural constructs. The motivations to pursue engineering among the Moroccan participants
were fueled by factors such as fulfilling parental wishes, influential messages from family
members, and a calling from a higher power. Since these factors are difficult to explain using the
existing EVT model, it is necessary to add appropriate constructs that better capture cultural
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elements. Though some of the American interviews contained these “unaccounted for”
constructs, nearly all American responses were aligned with constructs in the current EVT model
and documented in engineering education literature. Most of the American participants were
motivated by goals, self-schemata, or differential aptitude, which are highlighted by the current
EVT model. In the following subsections, we will examine the three new constructs that we
argue are necessary additions to the standard EVT model: Collectivism, Religion, and Power
Distance Index.
Construct for Collectivism/Individualism
Recently, Eccles and Wigfield (2020) discussed how the theme of
“Collectivism/Individualism” is a lacking component in their model, which from our analysis,
Collectivism/ Individualism emerged as a prominent theme. We used HCD as a second lens to
analyze our interviews. Hofstede (2001) defines Collectivism as:
“Collectivism represents a preference for a tightly-knit framework in society in which
individuals can expect their relatives or members of a particular ingroup to look after them in
exchange for unquestioning loyalty. A society’s position on this dimension is reflected in
whether people’s self-image is defined in terms of “I” or “we”. ” (page 55)
Based on our results, we operationalized Hofstede’s definition of Collectivism to include
the motivation to choose an engineering vocation to make your family and society proud or to
provide for parents and siblings through the financial gain made from an engineering job. Using
this definition, every interview with Moroccan students resulted in multiple statements that
indicated Collectivism. Our results align with those of HCD, which identifies Morocco as a
Collectivist country and the USA as an Individualist country. We also noted that Collectivism is
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manifested in two different forms: 1) deference to family and 2) responsibility and duty to
family.
Deference to family
Many Moroccan participants ranked a reliance on family input as extremely valuable
when making important life decisions. This reliance extends not only to opinions from family
members regarding their choices, but also includes family members actively making decisions on
their behalf. Often, input from family is given priority over personal considerations about career
choices. In the following excerpts from interviews, we notice that, regardless of gender, Meryem,
Mourad, and Karim all heavily involve their parents in their decision making, and sometimes the
parents’ involvement is unsolicited. Nevertheless, none of the participants indicated any
resentment towards their parents’ involvement in their life decisions. Indeed, the participants
seem to indicate that they trust and rely on this parental input. The reliance on parents arises
from trusting that parents will make good decisions on behalf of their children.
For example, Meryem experienced family influence early in her life. She did not identify a
specific age when the influence started, but by 14 she already knew what she could and could not
do career-wise. She does not talk about her career using phrases such as “I think” or “I want.”
Her rationale for choosing engineering is more about what her birth family is telling her to do
and what “they” think is good for her. While an American may discuss being inspired to pursue
engineering because a parent or a sibling was majoring in engineering, Meryem discussed her
sisters somewhat commanding her to pursue engineering.
Meryem: “Because for us, when you talk about career, it starts the moment you get into
high school. You know, I want to "work with people” and my family would be like, "No, you're
either going the traditional way in medical school," or just like "We don't advise you to go for
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it." And at that time you're like 14 so family matters what they say. and my sisters would be like,
"Go to engineering school or go to piloting school, you know, do something technical”
Based on her individual interests, Meryem wanted to pursue either a psychology or a journalism
field where she would be in direct contact with people. Meryem stated that with only one
exception, her grandfather, her entire family pushed her away from anything that was nonSTEM. Further, not only did they discourage her from pursuing a non-STEM career, but she felt
that she would be a failure if she chose otherwise:
“Yeah, and my house, when you say, I'm going to specialize in psychology, it's like,
"What a shame. Why would you do that?.... You failed us! You know, you could be like,
"I'm going to study 10 years after college ... after high school. I want to do psychology."
They would be like, "Aw, you won't have a future." You know? And it's sad, but it's the
truth in Morocco. It's the truth"
Meryem’s interview revealed that she thinks it is not just her family that would believe she
failed, but she would have been considered a failure in her country for choosing a non-STEM
career. Therefore, Meryem went against her dream to follow the psychology or journalism path
and chose engineering.
Another example of the nearly blind trust in family that many Moroccan participants
described is demonstrated in Mourad’s case. Mourad described how his father and sister
participated in a prospective student visit for him. He felt confident letting his family go to the
university for a prospective student visit instead of him. He listened to their opinion, followed it,
and went to the university to take an entry test and selected a major that was suggested to him by
his parents. Karim struggled with depression after his baccalaureate over how to move forward
in his life. As a solution, he relied on his mother to decide for him. Karim’s mother gauged
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prospective universities that would be suitable for him and urged him to take the entry test at the
Moroccan university.
The above examples demonstrate how participants trusted their families to make a first
and important step in their career decision. Nowhere within the Moroccan participants’
interviews was any discussion of regret for letting the family take the lead, and most said they
were lucky things happened that way. For the Moroccan participants, career choice was seen
through the lens of the family, to include parents, siblings, and sometimes uncles/aunts and
grandparents. It was a group decision rather than an individual decision.
Responsibility and Duty to Family
Another construct that was universally present in all the Moroccan interviews is the sense
of responsibility towards the family. All our participants explained their need to financially care
for their parents once they secure a good-paying job. Carrying this weight was in the forefront of
their mind when they decided to pursue engineering due to the promise of financial stability the
field provides. Both women and men students had the same expectations from themselves
towards their parents and siblings: to care for them financially and emotionally. The participants
grew up seeing either their siblings or their parents making financial sacrifices and as a result
they felt it was important for them to do the same. When asked if they feel they need to
financially support their family, the Moroccan participants gave the same answer, but in different
ways:
Kaoutar: “My oldest brother when he started working, he was spending here and there
without thinking. He would go take his whole paycheck, give a lot of money to my
parents, help them buy stuff without caring. He doesn't care about money at all. For us it
would be because our parent had it rough, and they try their best for us, so we think this
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is the least to do. And also the way our parents treat their own parents made this... It
makes us know that it's normal, and we have to do it. And we enjoy it.”
Ikram: “Yes, of course. Because my parents did their best to pay and just work just to see
their children in a good position and maybe having a job. So they are waiting for the
feedback. It should be the good feedback. I can’t say. Okay. I found a job. Okay. Byebye”

Kaoutar grew up watching her older brother set an example by providing for their
parents. Through him, she recognized she needed to behave similarly towards her parents. Not
only did she see this responsibility through her brother but also through her parents, as they were
providing for her grandparents. To her, this chain of actions cannot be broken, and she has to
honor it. To do that, she will need a good paying job, and engineering was a solution. Another
example was given by Ahmed, who felt that helping his family was more of an implicit burden.
He could not give an exact example of what made him think he had to take care of his family
financially, he just knew he had to do it. Ikram, another Moroccan participant, saw this
responsibility as a way to give back to her family and thank them for all they have done for her.
That is not without expectations from them, as she said “they are waiting for feedback.”
Feedback in this context means giving back to the family.
In addition to the financial responsibility for one’s family, the Moroccan participants
described a duty towards their younger siblings. For example, in Ikram’s family, the parents rely
on her to fix her siblings’ problems, even though she lives more than 4000 miles away. During
the interview with Ikram, she spoke passionately about her siblings, how much she loves them
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and needs to care for them. She often said “I’m like their second mom” , proving that she feels a
sort of duty towards them and to being a good role model.
Another participant who showed the importance of being a role model for his sibling was
Ahmed: “Yeah. Yeah. Why not? So I either have to please my family and to go back to Morocco
or do the things I know will work for me and stay here. Okay. But when I say please my family,
it's not only about pleasing my family. It's most importantly about my little brother, because I
want to be there for him.” Ahmed openly debated whether he should stay in the US to build a
stable future and “please himself” (a more Individualistic response) or go back to his home
country to care for and guide his little brother. This type of behavior is more likely to be seen in
Collectivist countries where the act of looking out for other members of your society is seen as
important as looking out for yourself.
In contrast, while our American participants did discuss the importance of providing for
their families, their definition of family differed from that of the Moroccans. To many
Americans, it was the nuclear family that they needed to provide for, to include their future
spouse and kids. To illustrate the difference, consider Steve, who after spending three years in a
psychology major decided to switch to engineering because he wanted to have the American
dream and be able to provide for his future family:
“I really had to reinforce my why's and my why's was everything that I wanted. I wanted
a wife. I wanted a kid. I wanted a boat. I wanted a dog. I wanted a picket fence house,
right? I wanted to take vacations where I want to take vacations. I wanted to take my
little daughter to ballet practice. I wanted to watch my son's T ball game and I wanted to
watch him play flag football and if he needed me, I wanted to coach. I wanted to be able
to do everything that I wanted to do with my children”.
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Further highlighting the differences between typical responses from American
participants and Moroccan participants, the American participants expressed that their choice to
pursue an engineering career was motivated by personal interest. Often, they disregarded their
family’s wishes in favor of their own:
Chris: “It was really just for myself. I mean, when it comes to my career and what I'm
doing with my life, I mean, I base it more selfishly, I don't care what other people think or
how they feel about what I'm doing or my goals in life. I'm doing it all for myself.
Interviewer: So it wouldn't have mattered if your family didn't want you to choose this
field?”
Chris: “No, not at all.”
Interviewer: So would you say you chose engineering to make yourself proud, your family
proud, or both, or neither, or only one of them?
Robert: “Probably, both. Primarily to make myself proud”
These quotes show that the American participants are more Individualist and put more
value on how their decisions will affect their own lives instead of their families.
Other American participants who expressed the need to provide for their family also focused on
their “future” family and providing their future kids opportunities that they had not
had. Therefore, our data support the notion that the motivation for engineering career choice of
the need to provide for a family could be present in either an Individualist way (future nuclear
family) or a Collectivist way (birth family).
Construct for Religion
During phase I interviews with the Moroccan participants, religious themes often
emerged. Though no direct questions related to religion were asked of the participants, they
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occasionally invoked such themes as explanatory factors of their career choices. Therefore, in
our phase 2 interviews we explicitly asked the participants how their religious beliefs factored
into their decision to pursue an engineering career with the question: “Do you think fate or faith
played a role in your career decision?”
Nearly all of the Moroccan participants attributed their career decision to faith and how they
believed God intervened in their decision. As an example, Ahmed was emphatic about the
influence of faith:
Ahmed: I was very, very confused. And every time people ask me these questions, what
have you decided to do? What are you going to do? What are you going to do? So that
pressure builds up and I'm like, "I don't know." And I genuinely don't know. So what I
did, I just prayed, prayed again, Allah. It's the prayer that you ask God to make a
decision for you, the best decision... And in fact it's not that I am great, it's that Allah has
given me the ability to do what I'm doing”
Ahmed was not the only participant who talked about his faith in this way. Many other
participants during their interviews expressed their views about faith and how they believed God
intervened in their decision. For example, consider Salma’s response:
Salma: “Just because I'm a believer. I just believe that everything happens for a reason.
And God, yeah, it was my choice. But God helped me a lot through it... I've never
imagined myself doing mechanical engineering. It was a game of faith... I just believe
that everything happens for a reason. And God, yeah, it was my choice. But I believe that
God helped me a lot through it”
Similarly, a few American participants also expressed the importance of religion in their
decision making:
55

Robert: “I do think that this was what God meant for me to do. So that definitely would
play a part in being able to push through and get to the point that I have now after
prayer, after studying, after prayer after studying the Bible, I still felt like this was where
I was going in life The fact that things were lining up for it externally. Things like the
scholarship to a school that had a strong aerospace program. Just a strong conviction in
my soul that this is where I was headed. I guess that's the two things that kind of pointed
it out to me”.
Chris: “I mean, I guess He's the one who made me who I am and gave me my abilities to
do what I can do, and the mindset that I have. I mean, I am who I am because of Him.”

Both Robert and Chris showed their faith in God and how God made them the way they
are and influenced their choices. Another participant (Jennifer), also believes God had a saying
in her life although not explicitly: “I don't know if God looked at me and said, "You're going to
be an engineer." But I do feel like a lot of my successes certainly had a lot to do with His favor.”
For the rest of the American participants, even though they did not put emphasis on religion
when it comes to their decision-making process, they still considered it to be a part of their life.
Construct for Power Distance Index
Hofstede (1991) defines Power Distance as “The degree of inequality that exists and is
accepted among people with and without power”. A high PD score indicates a society accepts an
unequal distribution of power. Our definition extends to the degree of accepting decisions made
by a person of power that can be a parent, both parents, and/or an older sibling. Throughout our
interview analysis, Moroccan participants were very accepting of advice from a higher authority,
either in the form of parents, older siblings, or uncles/aunts. While the American participants
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expressed “engineering was my path since childhood, I chose it by myself for myself and no one
imposed it on me” the Moroccans said “my parent knew better at the time and I just followed
what they said”. The following quotes from different interviews are evidence of the trust the
Moroccan participants placed in the advice/messages from their family and subsequently
followed the paths their parents recommended:
Interviewer: Yeah. What if you told them "I want to become a French teacher" in primary
school? What do you think? Do you think that they would support you, be like "yeah
that's your life, that's your choice, go ahead" or would they try to be like "oh well, look at
this, look at that, maybe you want to look into engineering, maybe you want to look into
med school?"
Mourad: Okay. For that question, I think you already know the things that I'm going to
talk about, but, in Morocco, all the families want the children to have good pay, to have a
good life, so for example, when your father, in my case, he got a higher position, he
always wants us to be better than him. I'm not saying being a professor is not good
Another example is Ikram, an Aerospace engineering student:
Interviewer: Did someone encourage you to pursue an engineering field besides your
dad?
Ikram: Yes, it was a family member is a little bit far from like... He's the cousin of my
mother. he is an engineer in the, I don't remember which field. He's an engineer. And he
told me that... I was telling him like, "What do you think about architecture?" And he told
me that the aerospace engineering is more interesting than that. And like, "That's better
for you." And then I said, "Okay, I'll do it."
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We can see that Mourad is confident his father wants what is best for him, which explains why
he chose engineering. For Ikram, even though her mother’s cousin is a distant relative, he is
considered an uncle, and she listened to his advice.
Discussion
Our study was motivated by the stark differences in engineering enrollment among
women in Morocco as compared to the United States. We discovered that the current EVT model
does not capture the relevant cultural dimensions that could potentially contribute to gender
disparity. Based on our findings, we propose a Modified EVT Model called the EVT Culture
Model that includes Collectivism, Religion, and Power Distance Index within the cultural milieu.
Also, because participants gave much importance to faith and fate when making life decisions,
we also propose to include Religion within the interpretations of experience. Figure 6 illustrates
the EVT Culture model.
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Figure 6

Culture EVT Model
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Growing up in a Collectivist country, our participants approach expectancy values
differently and therefore we must account for Collectivism vs Individualism as a factor in the
EVT model when studying across cultures, or within a culture that has many subcultures.
Collectivism was expressed as both a deference to family and a responsibility and duty to the
family. The need to provide for parents and siblings was discussed by every Moroccan
participant and they talked about it extensively. They described why it was important to them,
why it was important for their families, and how society viewed this help. For Moroccan
participants, supporting their families was not a gendered issue as both women and men spoke
about the responsibility and duty to one’s family in the same way: family was the number one
priority and participants spoke of a personal need to give back to the family for the sacrifices the
family made for them and other family members. In contrast, responses from our American
participants that described the need to support a future family unit were clearly more
individualistic. Additionally, men and women spoke about the responsibility and duty to one’s
family differently. Only once did American women discuss their rationale for choosing
engineering as a need to care for family – be it their current family or their future husband and
children. The differences in the Moroccan and the U.S. cultures of Collectivism and
Individualism, respectively, shaped the participants’ views and rationales for their career
decisions. Our results are consistent with other results found in the literature including those
from Abu Lail that state gender differences do not drive engineering career choices (Abu Lail et
al, 2012), but rather other factors such as social cultural beliefs, financial gain, and family
approval. Our results strongly support the addition of Collectivism to EVT’s cultural milieu.
Further, our results support the conclusion that the strong collectivist nature of Moroccan culture
provides explanation for the rough gender parity observed in enrollment for Morocco’s
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engineering programs. Our results suggest that men and women in Morocco have similar
motivations to pursue engineering professions and are influenced largely by cultural
upbringing. Collectivism motivates both women and men to seek careers that meet family
expectations for career choices.
Our results also support the argument that Religion should be included in the EVT model
in both the cultural milieu and interpretations of experience. Our interviews provided strong
evidence that many Moroccans attribute their success and career decisions to their faith. The
participants attributed their success to good deeds and as answers to prayers. Morocco’s
population is highly religious; the country is rated as one of the most religious countries in the
world (International Religious Freedom Report, 2019). Even with recent research showing that
the younger generations are less religious than older generations, approximately 98% of the
Morocco’s population reports being of the Muslim faith. Thus, the influence of religion within
our participants’ stories is a function of the environment, or cultural milieu. This result is
consistent with other researches regarding the influence of religion in cross-cultural studies.
Hofstede (cite model paper) did not include this dimension when comparing cultures globally.
Tarakeshwar and Al (2003) argued that religion should be fully integrated into cross-cultural
research because religion, by itself, occupies a substantial role in people’s lives across different
cultures (Cite “Religion an overlooked dimension in cross-cultured studies”). Clearly, Religion
should be reflected in the cultural milieu dimension of EVT. We also propose adding religion to
the interpretations of experience dimension because many Moroccan participants gave religion
causal attribution for the way things occurred in their life, especially their choice of careers and
how they became engineers. Religion was not a causal attribute for Americans. Faith and
religion were seldom discussed in the American interviews. Also, during our second interviews
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when directly asked about the influence of religion on career choice, some American participants
responded that they considered religion as part of their lives, but they did not perceive religion as
part of their career decision process. The differences in how Moroccan and Americans discussed
religion as a factor in their motivation to pursue engineering careers support religion as a major
construct that needs to be emphasized in the EVT model. Not only does religion influence career
decisions through the broader culture in which a child is raised, religion can explain motivational
factors for diverse cultures based on individuals’ subjective interpretation of their experiences.
Finally, our results support the inclusion of Power Distance within EVT’s cultural milieu
dimension. Power Distance was not an immediately obvious construct in our interviews but
was subtly present. With the help of people from different cultures working on this project, we
were able to understand that Moroccans were taking advice from elders (e.g., parents,
grandparents, and older siblings) and that this represents a form of Power Distance. The
dimension of Power Distance is formed with two components: a degree of inequality and
acceptance. The first aspect, inequality, was not evident in our interviews but could have
presented itself under an alternative questioning scheme. The second aspect, acceptance, was
clearly demonstrated by Moroccan participants through their unabashed acceptance of advice
from elders, which is influenced by the cultural upbringing related to life in a country with a high
Power Distance score on HCD. In Morocco, as in many Middle Eastern/North African and Asian
countries, deference to elders is taught and applies to much more than career choices - there is
considerable respect reserved for elders and their advice in all aspects of life (Ibrahim & Bayen,
2019). Thus, our Moroccan participants were more accepting of advice and were not against this
family Power Distance dynamic.
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Conclusion
Our interviews and subsequent analysis support a need to extend the EVT model to add
constructs to allow for cross-cultural analysis. These constructs capture the factors that explain
individuals’ achievement-related choices. The new constructs of Collectivism, Religion and
Power Distance Index enable a more complete description with regards to the cultural milieu
section of the current model. Furthermore, as a case-in-point, we suggest that the observed
gender differences in engineering enrollment between Morocco and the U.S. may be influenced
by cultural differences, particularly in the greater “Collectivist” mentality among Moroccans.
Having a model that can explain most aspects of a country will help us better understand the
culture and subsequently understand phenomena such as the degree of women that participate in
engineering careers.
Persona
One way we could explain the need for these constructs is by using the persona concept.
It is useful to picture a fictional scenario featuring two engineering students from different
cultures: an American named Katie and a Moroccan named Layla. Katie grew up enjoying
herself and encouraged to tinker with her toys and thus her affective memory associates
engineering-related activities with positive experiences. She attributes her success to her aptitude
and hard work, and she displays abundant self-confidence in her abilities. Her parents are
likewise confident in Katie’s abilities and encourage her to pursue her own happiness. She might
have faced some obstacles, such as restricting gender stereotypes, but she overcame them. In
Katie’s case, all of these factors can be explained using EVT. Layla, however, comes from a
non-Western culture that puts emphasis on a different set of values. Layla’s cultural milieu
extends to much more than just gender role and cultural stereotypes. Since her country values
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Collectivism over Individualism, her life goals extend to her parents and siblings and to
conformity to societal expectations. Fatima comes from a country where social convention
dictates that children care for their parents. This social convention is largely derived from
religious values, specifically Islam. For example, a well-known Hadith declares: “Heaven is
under your mother’s feet” and thus you absolutely need to listen to your mom (ref Hadith). Layla
believes that it was God’s plan for her to be an engineer, and so she believes her success results
not only from hard work, but from her faith and prayers. Layla also believes her parents view
engineering as a prestigious field, and therefore she is making her career decisions according to
those perceptions. Layla grew up hearing stories about her distant cousin THE engineer! She
listened to her mom speak of how proud the engineer’s mom must be, and how this mom will be
sent to Hajj by her daughter. In middle school, Layla realized she had to pick a STEM path or an
Art path, by that time she already knew that all the good students pick STEM regardless of what
they like, and she got good grades in Math and Physics so why not? Along the way she started
learning that engineering would help her become financially independent, she would be able to
care for herself and her family. Because one day, she might need to fully support her parents and
siblings. She keeps seeing how her cousin the engineer owns a house and a car, something that
her mom reminds her of very often. Therefore, Layla’s path to pick an engineering career is far
more complex than that of Katie’s. It’s a valid story across many non-western countries. Thus,
the factors leading to this career decision need to be considered in the EVT model.
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CHAPTER V
MANIFESTATION OF EVT’S TASK VALUES WITHIN DIFFERENT CULTURES
Introduction
In this study, we investigate the Expectancy Value Theory’s (EVT) task values, primarily
focusing on how EVTs task values (attainment, utility, and intrinsic values) manifest in
Collectivist and Individualist cultures. EVT proposes that an individual’s expectation of success
is motivated by choices that they make. “Expectancy” in this context refers to an individual’s
belief concerning how well they will do in an impending task, while “value” refers to an
individual’s perception of interest, importance, usefulness of the task and cost (Wigfield, 2018)
We examine these tasks using the lens of Hofstede’s Cultural Dimensions (HCD) theory.
HCD focuses on cross-cultural communication and provides a description of the relationship
between the values and behaviors of the members of a society. Previously (S. Sassi et all, 2022)
we demonstrated that including Collectivism/Individualism in the EVT model allows it to more
adequately capture cultural elements. In this paper, we use a case study that focuses on two
groups: one composed of two Moroccan participants, and one composed of two American
participants. Using EVT to look at how task values are different between each culture, we found
that the difference came within each value, rather than between values. Subsequently, we
discovered that task values manifested differently between our study groups. As a result, we
suggest that the concept of task values be expanded to incorporate cultural dimensions as
expressed in HCD.
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To conduct this study, we interviewed aerospace and mechanical engineering students
from Morocco and the United States, a task facilitated by an enduring partnership between
Mississippi State University (MSU) in the U.S. and Universite International de Rabat (UIR) in
Morocco. Each year a cohort of Moroccan engineering students from UIR come to MSU to study
engineering and obtain a Masters degree. Interestingly, Moroccan cohorts tend to display a rough
gender parity, with the first cohorts having a majority of women. This phenomenon is not
unusual for Morocco and other non-Western countries, as approximately 42.2% of total
engineering graduates are Moroccan women , and other countries such as Bangladesh, are up to
46.1% women (Bello et al, 2021). Understanding how these countries achieve rough gender
parity in engineering is crucial to closing the existing engineering gender gap in the U.S., where
women only hold 20% of engineering graduate degrees (Singh et al, 2019).
Methodology
Recruitment Surveys
For the larger study we recruited students from aerospace and mechanical engineering
majors by having them complete a pre-interview survey. . The survey contained questions such
as: “In a few sentences, please tell me the reasons you decided to pursue an engineering major”
and “Do any of your immediate family work in engineering or science related field?”. We also
used questions from existing surveys(C. D. Grimes, McFalls-Brown, Mohammadi-Aragh, &
Sullivan, 2018; D. Grimes & Mohammadi-Aragh, 2017; Kajfez, Mohammadi-Aragh, Clark,
Sassi, & Petrie, 2019). The data collected from the survey was used to elicit deeper questions
during the interview, but also to select participants with common characteristics.
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Participant sampling
We recruited Moroccan students participating in the dual UIR/MSU degree program as
part of the Spring 2020 cohort. We also recruited students from the United States who are
enrolled in aerospace and mechanical engineering as seniors or first-year graduate students
during the Spring 2020 semester due to the degree program similarities with UIR’s program.
This case study focuses on two groups: Group A is composed of two Moroccan participants,
Ahmed and Ikram and Group B is composed of two Americans, Steve and Jessica.
Table 8

Group assignments of the interview participants

Group
A
(Moroccan)
B
(American)

Name
Ahmed
Ikram

Major
Mechanical Engineering
Aerospace Engineering

Gender
Male
Female

Jessica
Steve

Aerospace Engineering
Mechanical Engineering

Male
Female

Interviews
For the overall study, we conducted the first phase of open-ended, semi-structured
interviews with 25 participants, and the second phase with 20 participants. The interview
protocol was composed of leading questions such as: “Why did you choose engineering?” with
follow-up questions such as: “What were your personal reasons for picking engineering” and
“Were there any times where you doubted your decision? Challenges?”. Phase 1 interviews were
conducted face to face, while phase 2 interviews were conducted remotely via an online tool.
Before each interview, the interviewer reviewed the participant’s survey response and developed
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two to three personalized questions from that response. Each participant received an Amazon gift
card for their participation.
Data Analysis
The analysis consisted of iterative coding and theme generation using methods detailed
by Ryan and Bernard (2003), with Hofstede’s cultural dimensions (HCD) and EVT providing a
guiding analytic lens. Specifically, coding involved a three-phase process: 1) we utilized open
coding where we generated initial codes by reviewing interview transcripts line by line multiple
times; 2) we identified relationships between the initial codes to refine them via axial coding,
creating memos throughout the coding process to aid in the analysis and interpretations of the
data (Corbin & Strauss, 2008); and 3)our theoretical frameworks guided an a priori coding phase
where HCD and EVT served as initial codes. After reviewing all the codes, we operationalized
these concepts as they relate to the choice to pursue an engineering degree. In our final analysis,
we deconstructed and synthesized the various codes and memos as needed to fully understand
the effects of students’ experiences. Following each interview, we documented in detail the
essential elements of both interviews for each participant as seen in figure 7, including an overall
summary, relevant quotations from the participants, and notations on how the participants’
responses fit within our theoretical framework. Once the detailed memos were generated, team
members individually examined each memo and highlighted sections that pertained to task
values. Following this initial review phase, a collective group review phase was performed until
an overall consensus was reached.
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Figure 7

Extended memo example
Findings

Our central finding is that task values manifest in different ways for different cultures.
For participants raised in a society where values align more closely with collectivism, EVT task
values were described in terms of “we” and related to their parents, siblings, and other close
relatives. For participants raised in a society with values aligned more closely with
individualism, EVT task values were described in terms of “I” and related to the individual
participant’s values. This finding was true across attainment, utility, and intrinsic values. In the
remainder of this section, we present stories from Ahmed (Moroccan man), Ikram, (Moroccan
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woman), Steve (American man), and Jessica (American woman). These four stories are
representative of the larger participant group and illustrate the differences in how task values
manifest across cultures for both men and women engineering students from Morocco and the
U.S.
Attainment Value
Recall that Attainment Value refers to the importance of doing well with respect to the
self. Ahmed described his reasoning for pursuing an engineering degree in relation to his duty to
provide for his family, specifically his mother. Ahmed felt that his mother sacrificed her life
dreams of having a career to raise her children, and he wanted to “give back” and help her go to
the Hajj pilgrimage, buy her a house, and pay for servants. Succeeding in his engineering career
was important for him because it was the only way to achieve his goals to help his mother.
Throughout his interview, Ahmed emphatically described the importance of doing well in
engineering as tied to family:
“[…] my mother literally sacrificed her life for us. So, the least I can do is to give back to
her, I don't know, go, make her go to Hajj or get her a very big house or people who
work for her... I have this motivation to work hard and have this great grades and do all
these things, it's not for me. It's my family. It's like, if you erase my family from the
equation, I wouldn't really care about studying for an exam, getting the A's and all that
stuff. It's something I'm doing eventually for them."
Both Ahmed and Ikram stressed the importance of financial success that can be obtained
from an engineering career so that they could ultimately provide monetary familial support.
Furthermore, they indicated that their families expect such aid. Ikram described her parents’
expectation for her to provide monetary support in terms of “feedback”:
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“Because my parents did their best to pay and just work just to see their children in a
good position and maybe having a job. So they are waiting for the feedback. It should be
the good feedback. I can say. Okay. I found a job. Okay."
In the Moroccan culture, family is often seen as part of the “self”. This idea permeates
society and means that, even for a task value that relates to one’s own individual perception of
the importance of a task, the value is tied to how the task will be viewed by family members.
This was a common theme among the Moroccan participants.
In comparison, the American participants spoke very differently about their attainment values.
For example, when discussing the importance of doing well in engineering, Steve focused on
pursuing engineering to support his future life – including a wife and children:
“I really had to reinforce my why's and my why's was everything that I wanted. I wanted
a wife. I wanted a kid. I wanted a boat. I wanted a dog. I wanted a picket fence house,
right? I wanted to take vacations where I want to take vacations. I wanted to take my
little daughter to ballet practice. I wanted to watch my son's T-ball game and I wanted to
watch him play flag football and if he needed me, I wanted to coach. I wanted to be able
to do everything that I wanted to do with my children. … Picking engineering: I did it for
myself.”
Jessica also spoke about the importance of doing well in engineering in an individualistic
way, but unlike Steve, she focused on her need to be seen as a legitimate engineer and prove
herself at her job. Jessica discussed the importance of combining her female and engineering
identities - she loves baking and loves to feed people but did not want that to overshadow her
engineering identity. She specifically talked about her love of making baked goods and taking
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them to her office in combination with the fear that sharing baked goods would diminish her
colleagues view of her identity as an engineer:
“I struggle with being labeled motherly. It's really frustrating to me because I don't want
to be seen like that. Because in my experience, the moment a woman is labeled that way,
she loses her intellectual value. I don't want to bake and bring it into the office and then
everyone's just like oh, she should stick for her baking or whatever... I guess it's difficult,
being a woman in engineering is definitely confusing sometimes.”
For Jessica, it was important to do well in engineering to prove that she was an engineer. In
Jessica’s view, baking did not fit the traditional engineering mold and she needed to fight against
negative stereotypes associated with women in engineering to be an engineer who happens to
bake.
The Moroccan participants all talked about the importance of succeeding in their
engineering studies to recognize or reward their parents, siblings, or extended family members
for perceived sacrifices made in order to provide opportunities for the participant. Clearly, a
strong Collectivist element is evident across the attainment value for majoring in engineering for
Moroccan participants. This result contrasts with the stories from American participants who
placed more priority on their personal success and life satisfaction, providing for themselves and
their future spouses and children, and proving their competency to themselves and others.
Clearly, the attainment values for Americans manifested themselves in a more Individualist
manner.
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Utility Value
Recall that Utility Value refers to the perceived usefulness of the current task to reach
future goals. Ahmed perceived engineering as a ticket to a financially stable life, where he can
provide for his family and himself. When he first chose engineering it was not due to his interest
in the field but rather, he viewed engineering as a means to reach his financial goals. He
particularly mentioned that he googled engineers' salaries and he was impressed:
“I had expectations from a financial point of view, but I did not think about it from a
concrete as a field…Okay, you don't know anything about engineering, but one thing you
may know is that it's very well paid. Okay? So I started Googling that. Okay, engineering
salary and I started seeing the wages. And it was interesting.”
Ahmed also perceived engineering as a field where he would not be labeled as “weak” by
society. He believed that by choosing a “strong” field like engineering, people would approve of
his career choice.
“But should I say I want to be an English teacher, or a French teacher, they're going to
be like, They're going to say, people are going to say, "French teacher is weak." And they
wouldn't like it. They would try to shift me to something else. Maybe if I say I will become
a doctor, they're going to be, "go for it." I'm going to be an engineer, go for it. I'm going
to be a teacher, hell no.”
Moroccan women also discussed engineering as a way to gain respect. Similar to Ahmed
who personally wanted others to approve of his career choice, Ikram spoke about how becoming
an engineer would earn her respect from society. However, Ikram also expressed her parents'
utility value alongside her own utility value. She explained that gaining respect was both one of
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the reasons she picked engineering and one of the reasons her parents wanted her to be an
engineer. “Gaining respect” was in the forefront of both her and her parents' mind:
“I don't know why really but maybe they also, I think they believed that engineering like
[would] give more respect to the person. And it's not the same thing for a normal person
and an engineer, there's a big difference there. So, they would want me to go ahead and
continue my studies and be an engineer at the end. Aerospace was my choice. But they
want me to be in engineering.... you really deserved to get some respect for that. Because
we really struggled to get that position of being an engineer. So we really need that
respect. And I think that yes, being an engineer give you more value maybe”
Similar to the findings on attainment values, the Moroccan participants emphasize the
utility of an engineering career as a way to meet family-oriented future goals, i.e., to ensure
financial stability for their parents, siblings, and extended family, and to achieve respect within
the Moroccan society. For Moroccan participants, their choice in selecting a college major was
often a family decision rather than a personal one. Ahmed, although he made the decisions by
himself, pursued engineering to help his parents in the future and to bring respect to himself, but
also to his family. For Ikram, her family pushed her towards an engineering field because they
perceived it as a successful and well-respected career.
For our American participants, the utility of an engineering career was also related to
reaching financial goals. However, Americans discussed utility as related to a desire for personal
financial success. For example, Steve perceived engineering as a field where he would do less
work for more money. His goal was personal financial stability and comfort, and engineering
was a way to achieve that goal:
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“I wanted to make the most amount of money for the least amount of work. So, in
engineering, there's a lot of work front end and then as you progress, you make more
money and you do less work. I said, yep, that's for me…I'll tell you what I am motivated
by. I am motivated by the experiences I'll get from the money. I'm motivated by the week
I'll spend with my kid in Disney World because I never got that. I'm motivated by my kids
not having to be worried about asking for a new pair of shoes when there's a hole in the
bottom of them”
Jessica liked both aerospace engineering and education. However, she went with the more
lucrative choice and decided to pursue an engineering degree:
“It was difficult. I think part of it was definitely career wise, what would be the best
choice to start out as undergraduate, and that in aerospace engineering you have a lot
more opportunities for higher paying jobs or movement within company or within what
you're going to do. I've always loved working with kids and I don't think that I would've
been disappointed going into education, but I think that for an undergraduate education
that aerospace was the right choice at this point in my life, yeah”
In terms of making a career choice, utility value is closely related to attainment value
because when you perceive something as important (attainment value) it relates to your future
goals and how you will ultimately achieve that goal. Thus, based on our results related to
attainment value, it is unsurprising that utility value was also expressed in collectivist versus
individualist terms based on the participant’s native culture. In both groups we see an emphasis
on the financial side of engineering. However, Moroccans talk about financial stability in a
collectivist manner which relates their goals and choices to their current families. On the other
hand, the American participants discuss utility value in more individualist ways when they speak
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of their future financial stability. Further, Moroccan participants related the usefulness of an
engineering degree as a way to earn respect for themselves and their families. Americans did not
share this view of engineering. This was true even for Jessica who related the importance of
doing well in engineering (attainment value) to earning respect as a woman in engineering but
did not relate the usefulness of earning an engineering degree (utility value) to earning respect.
Intrinsic Value
Recall that intrinsic value is defined as initial interest or motivation for pursuing an
engineering degree. The Moroccans described their draw to engineering in terms of the prestige
it offered, with the interest and enjoyment of the subject matter developing after their selection of
an engineering major. For example, consider Ahmed’s response to the question, “Why did you
choose to major in engineering?”:
“I'm very interested about psychology, debates, not particularly engineering. I wasn't
particularly interested in engineering until I started studying engineering actually. [After
a few years] I started getting internships. I started getting in touch with engineers and I
started knowing what an engineer does. And it got me interested in it. Because if there's
one thing I like about being an engineer is the feeling you get when you solve a problem..
This feeling, it's a feeling of accomplishment. I think all humans have that. I mean, it's
just that in engineering, we're more prone into facing more problems that will have a
greater impact on the world than other fields. So, yeah I really enjoyed it, I really
enjoyed it.”
Ahmed's first career choice was psychology, however, he could not choose it as career because it
would not bring as much prestige and financial stability and it would be perceived as “weak”.
Although he did not enjoy engineering at first, he learned to like it. Similarly, Ikram had a
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delayed intrinsic value. Her interest and enjoyment of engineering came after she picked the
major. Now, she is excited about the prospects it offers, and she enjoys doing engineering
research:
Ikram:
“It's really a big difference because last year, I wasn't excited about everything. I wasn't
even knowing what I'm doing. I didn't know even where am I going and what to do. And
as I told you, I didn't have even some plans to do so. I was really lost. So I didn't... How
can someone lost being excited or something? So I was lost. But right now, I'm really
excited for finding a job and maybe finding a PhD position and go ahead and do
research. And I really enjoy doing that”

Before picking engineering as a major, Ahmed had no interest towards it. The interest
came after he picked engineering and started learning about what an engineer does. The interest
in engineering also came from the prestige that comes from being called an engineer:
Ahmed:
“I really don't know why. But my parents, my brother and sisters, the society ... When
they heard, I'm going to be an engineer now that I realize in their mind, oh my God, he's
going to be an engineer. Everybody's going, "Your son is an engineer? He's going to be
great." That's how they used to think.”
Both participants claimed to have found a new interest and passion towards engineering after
they picked the major. Moroccan participants’ intrinsic value has grown substantially, and they
discussed their interest in engineering with more enthusiasm than in previous interviews. We
suspect that the increased hands on engineering experience they obtained contributed to their
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increase in enjoyment. Ahmed explained: “during our first interview I was only seeing the tip of
the iceberg. When I got more interactions with other engineers, with PhD students, with
professors, they showed me what the real engineering is all about. All the problems they're
solving, all the things, the great things they can accomplish. These are things I didn't see back
then, but I can see now. And these are concrete things that brought me that passion.”
In studying at a university that offers considerable hands-on engineering experience, the
Moroccan students were exposed to facets of the engineering field that had before been unknown
to them and it subsequently ignited in them a new passion for engineering. However, the
American participants spoke of their primary reasons to pick engineering in a more traditional
way. The American participants often described an initial interest in engineering as a leading
factor to pursue this field. They either grew up tinkering, or they recall fond childhood memories
that relates to science and engineering. For example, Jessica has always loved aviation and was
taught as a kid to tinker, thus her picking engineering as a major was an obvious choice:
“ When I was about 12 I got really interested in aviation, I went flying with my uncle, he
had a small aircraft, and for me that kind of was the beginning of my interest in aviation
and I loved flying, I've never been scared of it, I've never, whenever we go even just on a
trip on a commercial jet, I've always enjoyed it. And that feeling was kind of what pushed
me towards Aerospace... I just loved aviation and at the beginning I wanted to be a pilot
and I was thinking that this would lead me towards that”
For Steve, although he began his undergraduate education in a different field, he quickly
pivoted to an engineering degree after discovering how much he enjoyed the subject and
recalling his fondness for tinkering as a child. To him, it explains why he did not like his first
field and why he eventually switched to engineering.
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“ I spent seven years of my childhood watching how stuff's made... I usually did it by myself
[tinkering] and I got in trouble for it... I think that's one of the reasons why it
delayed me and why I didn't initially go into engineering”
In explaining why he picked mechanical engineering specifically and not another major he said:
“ I had worked a maintenance job and I had learned that I could work with my
hands. Then, over that and I had got a job during the semester making displays
for a jewelry company and they're made out of wood. I had to make all these
things and I just literally... And, they're, hey, can you make this? I looked and I
go, yeah. And I'm like, I don't know where this stuff came from to be honest with
you. One day I was, oh yeah, I know how to make that”
Implications
Looking collectively at all the task values of all the participants indicates that Moroccans
lean more towards Collectivism and the Americans lean towards Individualism (Fig 5).

Figure 8

Distribution of Task values across participants
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Figure 8, shows the distribution of the task values per group of participants. These were
the groups from the large study with a total of 17 participants. The Moroccans’ task values tend
to be on the family side, while the Americans’ task values are on the personal side.
Task values manifest differently across cultures. Depending on the culture, it can manifest in a
collectivist or in an individualist way. In collectivist country, although some of these tasks tie to
the self, in the Moroccan culture it is still tied to the collectivist undertone of the culture.
Therefore, when used cross-culturally, task values need to account for these elements:
Attainment value/family oriented: It’s important for the participant to do well, because they have
duties towards their original family. Those duties can be directly communicated to them or they
can be sensed. The duties might not have been talked about, but the participant still feels the
need to perform well and their career and make money so they can either give back to their
family (parents, siblings). This goes hand in hand with Collectivism, and the importance of the
family ties in decisions making
Attainment value/self-oriented: It’s important to do well for reasons related to the participant’s
personal life. For example the participant needs to do well in his/her classes to make an A and
feel fulfilled and/or to feel smart. The participant has to do well in engineering to make money so
he/she can provide for themselves or their nuclear family. This is usually related to
individualism, and the participant own needs and desires.
Utility value/ family oriented: The perceived usefulness for future tasks is related to the family
by either seeing the performed task the participant is engaged in as a mean to be able to give
back to his/her family. Engaging in an engineering career means in the future the participant will
be able to provide for the family, make the family pride, or bring prestige to their family. This
again is tied to collectivism and can be seen with financial gain.
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Utility value/self-oriented: The perceived usefulness for future goals is strongly related with
personal life goals. For example the participant chose an engineering career, because he or she
wants to work in the technical field, or because they want to make money. The difference here is
the money making is related to the person. It’s a way for the participant to make money for
themselves, provide for their future nuclear family, be able to be completely financially
independent, with no mention of giving back to the family.
Intrinsic value/ family oriented: The participant enjoy the field because of the prestige that comes
with it. They like the idea of the career and the field but not the actual task of performing
engineering related tasks. We see this with students who didn’t choose an engineering career out
of interest, and it wasn’t an individual choice, but a family choice
Intrinsic value/ self-oriented: Personal enjoyment of the task performance. Comes mostly with
students that picked engineering out of pure engineering interest for example an interest they
showed throughout the years in STEM or an interest in helping people (through engineering)
We also noticed that when it comes to picking an engineering career in a collectivist country,
attainment values and utility values came hand in hand. The Moroccan participants’ reasons to
do well in their career were similar to the reasons why they perceived engineering as a way to
achieve their future goals.
Conclusion
Our interviews and subsequent analysis show that EVT’s task values manifest differently
across cultures. When talking to participants from a collectivist country, these task values are
going to sound different than those of a participant from an individualist country. As seen from
our results Moroccan participants put more emphasis on familial and communal connections, and
the American participants put more emphasis on individual achievement and personal success.
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The Moroccan participants indicate that their familial connections and obligations are of
paramount importance, particularly in providing financial aid and in conforming to family
expectations.
EVT’s task values allow for a better understanding of the reasons why students may
choose an engineering education and stay in an engineering career. Therefore, in order to
understand why students from different cultures choose an engineering career, we need to
understand their task values as it relates to their culture. Furthermore, as a case-in-point, we
suggest that the observed gender differences in engineering enrollment between Morocco and the
U.S. may be influenced by the task values differences, particularly in the greater family oriented
side of the Moroccan values. Having a definition that captures all these elements will helps us
better understand the cultures and subsequently understand phenomena such as the degree of
women that participate in engineering careers.
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CHAPTER VI
TRUSTWORTHINESS AND ETHICS
Trustworthiness of This Study
Credibility can be defined as “how confident the researcher is in the truthfulness of their
research findings?” To ensure credibility of the study, we used the subsequent triangulation
methods:
•

Investigator triangulation: it involves multiple researchers in an investigation.

•

Theory triangulation: it involves using more than one theoretical scheme in the
interpretation of the phenomenon.

•

Methodological triangulation: it involves using more than one option to gather data, such
as interviews, observations, questionnaires, and documents.
Another important aspect of trustworthiness is the transferability of the study. This is how

the qualitative researcher demonstrates the finding of the study can be applied to other similar
situations, similar phenomena, and similar populations. Because of these other contexts, we used
thick description to show how our findings can be applied to other contexts, circumstances and
situations.
We must address confirmability, or the degree of neutrality in the findings. Addressing it
means the study’s findings are based on our participants’ interview answers and not the
researchers’ bias and motivations. This step involves making sure that we did not bias the
interpretation of what our participants said to fit our narrative, we also provided a section
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acknowledging what type of bias we might have. To establish confirmability, we created detailed
memos, and step by step coding guides all of which highlight every step of data analysis that was
taken in order to provide a rationale for the decisions made. Doing so suggests our findings
accurately portray participants’ responses (Statistics solutions, 2019).
Finally, dependability the repeatability of our study by other researchers, which would
need to produce findings consistent to ours If a person wants to replicate our study, they should
have enough information from our research report. We used inquiry audit in order to establish
dependability. We had outside expert review our research process at different phases of the
projects, we also shared out data analysis plan with them. (Statistics solutions, 2019).
Ethics
Institutional Review Board (IRB) protocol was prepared and submitted to the IRB board
on September 9, 2019. The protocol contained all the information related the study and the
participants. We received the IRB as an exempt study on September 12, 2019.
Prior to taking the recruitment survey, each student received a consent form that
explained the study with the incentive and the contact information of the PI and Co PI in case of
any questions or concerns. Prior to each interview, students received a hard copy of the consent
form, which they had to read and sign before the interview. They were also asked to verbally
express their consent to record the interview.
Research team positionality
The first author, Sassi, conducted the interviews, and the second and third authors,
Mohammadi-Aragh and Sullivan respectively, assisted with data analysis. Sassi comes from a
Moroccan culture, therefore she acknowledges she brings personal bias that could influence her
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interpretations of findings. However, being from the same culture as her Moroccan participants
enabled her to relate to them and understand the context of participant statements. Further, at
times some Moroccan participants could only express their views in their native language, and
Sassi was able to understand and help them translate their responses to English and then confirm
the translation and interpretation. Both Mohammadi-Aragh and Sullivan were raised in the US in
multicultural families. Therefore, they helped Sassi understand the nuances of the American
culture and interpret the results based on their understanding of non-Western and US cultures.
Acknowledging that each researcher brought their own individual perceptions to data
interpretation to strengthen the validity of our findings, we conducted multiple rounds of
independent blind coding. Each researcher coded the interviews separately, followed by a group
discussion of the similarities and differences in our analyses. We followed a similar path in the
creation of our memos. Throughout the process, we constantly self-reflected on how to eliminate
the bias in our data. Additionally, in order to minimize bias, we consulted with engineering
education researchers external to our project on our interpretations and findings.
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CHAPTER VII
CONCLUSION
Summary of Findings
This study was designed to answer the overarching research question “How do students
from Morocco and the United States describe the cultural reasons that factored into their choice
to pursue an engineering degree?” My motivation was to understand why do Moroccan
engineering cohorts that come to MSU every year have roughly as many women as men. The
first study I conducted was a qualitative discovery study where I interviewed students from both
countries. Throughout the interviews, patterns began to emerge. Moroccans connected
everything to their families, their society, and religion. Americans did not, or at least not as
strongly. I used two lenses to understand these differences EVT and HCD; however, it became
clear that the EVT model was missing important elements that were necessary for a more
comprehensive comparison. After many rounds of analysis with my research team there was a
common agreement that the three missing constructs were: Collectivism, Religion, and Power
Distance. Adding these constructs to EVT will, in the future, allow for more complete
understanding of the cultural milieu and the interpretation of experience components of the
current EVT model. For example, once I understood the main cultural factors that influence
students to pursue an engineering career, I used the updated EVT model to create deeper
understanding how cultural factors influence and manifest across task values. That analysis
resulted in my second contribution that identified task values as family oriented or self-oriented.
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For the family oriented task values which were expressed by Moroccans, the values were
expressed in terms of “we” rather than “I”. When the Moroccans were relating all their values to
their families, the Americans were talking about themselves which showed a strong
individualism. Both the updated EVT model for examining engineering career choice across
cultures and the enhanced definitions of task values that consider cultural factors combine to
form a major contribution to the field of engineering education as EVT and task values are
widely used to understand engineering career choice. Now, as a result of this dissertation work,
the community will be able to create a more complete understanding of how culture impacts
career decisions.
A Look Back at the Main Research Question
The main reason behind this investigation was to understand why some non-western
countries have large women participation as compared to men. The main research question is:
“How do students from Morocco and the United States describe the cultural reasons that factored
into their choice to pursue an engineering degree?” and the short answer is, Moroccans describe
their cultural reasons in terms of family influence, financial stability, a desire for pride and social
respect.
During phase 1 interviews, Moroccan and American participants were asked different
questions that relate to the making of their career decision. They were also asked if they ever
tinkered as kids, the type of shows they watched, the relation they had with their families, and if
they have any family member in an engineering field. The American participants were very
straightforward with their answers, most of them explained how they tinkered as children, how
they had an innate STEM interest, and how it was nourished by their parents. The nourishment
either came from their parents encouraging them to tinker more, reading STEM related books to
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them, taking them to museums etc. The second nourishment came in the form of taking extra
STEM classes in middle and high school such as robotics. All these factors were clear indicators
of the American students following a STEM related field, therefore when we asked them: Did
the engineering field decision came as a surprise to anyone around you, the answer was always
no. The same questions were asked to the Moroccan participants however the answers were
completely different. Most of them had no prior STEM passion, however they did choose the
science field in their 9th grade. The educational system in Morocco makes the student pick at the
age of 14 if they are going to follow the art or the science route. The participants all picked the
science route because they were making good grades in math and physics, and thought it was the
obvious route. They also at a very early age learned from their family that picking the art route
would be considered a failure. They also often told that in order to be financially stable, they had
to pick between three careers: Engineering, Medical Doctor or lawyer. It was socially taught to
the participants that picking one of those majors will bring pride to the family, they would be
highly praised and a job with that much financial stability will allow them to spoil their families,
and give back for all the family’s hardship. We can see that the cultural reasons to pick
engineering are completely different across the two groups
Addition of Novel Constructs to the EVT Model- RQ2
As we were seeing the relevance of the major themes we found, we realized they fall
within three constructs: Collectivism, Religion, and Power Index. These three constructs
summarize the major differences seen between the Moroccan and American participants.
Everything that is related to family or financial aspect fell within Collectivism. We
realized that the Moroccan participants would talk about their reasons to pursue engineering in
two ways:
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Deference to family: The Moroccan participants would either explain that their parents or
older siblings advised them to pursue that field, or that they the parents made the decision for
their kids careers because the parents are older and know better.
Responsibility and duty to family: The participants would tell us stories about how they grew up
hearing stories of successful engineers who took their parents to Hajj, or bought a house for their
parents. They talked about the weight they carry with them and the need to be financially
responsible for the parents and younger siblings.
These elements were so important to our participants, and there was such a big difference in how
they talked about it as compared to Americans that we saw the need to add this construct to the
EVT model for a deeper understanding of people’s motivation to pursue certain careers. The
American participants were very individualistic in the way they spoke about their reasons to pick
engineering, they would only talk about their personal reasons, how they enjoyed the topic and
how it’s financially beneficial to them.
Religion was another construct that we saw the need to add to the EVT model, the
Moroccan participants talked about the role their faith in their career decision. Being an engineer
was something they were destined to be, religion was a way to explain that it did not matter if
they were not passionate about the engineering field, because God wanted them to be engineers.
It was something that came up early in the interviews, although no question about religion was
asked. Due to Religion rising on its own in our interviews, we added a question related to it in
phase 2 interviews. It reinforced everything they were telling us, the Moroccan participants put
such an emphasis on religion and their faith in God, that they saw it as an explanation to why
they are where they are in life right now. This phenomenon did not appear with the American
participants, although the interviews were done in the South, and in a predominantly Christian
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state. The American participants that saw themselves as religious, and the churchgoers, still did
not give any causal attribution to God for why they are in an engineering field right now.
Religion was also a missing piece from the HCD framework, the way Hofstede compared
cultures, he considered religion a sub dimension that can correlate with the other six dimensions.
Power Distance Index was a construct that could be seen from the way the Moroccan
participants were talking about their families, and the strong trust and near blind obedience they
had when it comes to the parents’ desire for their kids to be engineers.
All these three elements are crucial for any researcher to understand in order to be able to
compare and understand the motivation of people who come from non-western cultures. Since
EVT is a widely used model, highlighting these constructs will enable many researchers to
understand many different phenomena that relate to career decisions.
Manifestations of Task Values-RQ3
We wanted to understand how do EVT task values manifest in collectivist countries.
Initially we thought the differences will be related to each task value on a higher level, that
maybe the Americans will have a higher attainment value, and utility value would be more
predominant for the Moroccans. However, through intense interviews analysis, memo creation
and several rounds of discussions. We realized the difference resides within each task value.
Both groups put emphasis on their attainment values, they just spoke about it very
differently. The traditional attainment value definition was more aligned with the American’s
experience description, however the Moroccans description of their attainment value took us
extra rounds of analysis to pinpoint. Americans talked about the importance of doing well as a
way for them to prove themselves in a personal way. It was related to self-fulfillment, however
the Moroccans talked about it in a sense of bringing pride to the family. Both groups explained
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how important it is for them to do well in engineering for financial purposes, however the
Americans financial gain was either for themselves or future nuclear family. The Moroccans
almost always spoke of the importance of doing well as the only way for them to be able to
financially provide for their families, and it’s not only important to do well, but that failure is not
an option.
The two groups also differed in terms of their utility values. The perceived usefulness for
future tasks was again related to family versus self for our participants. Another thing we noticed
was that when it comes to career decisions, utility values and attainment values are entangled and
are often hard to differentiate. The third value is intrinsic value, there was a noticeable difference
in the way both groups talked about this value. Americans talked about it in its traditional way,
they picked engineering because of their interest in the field, their passion towards it. Moroccans
on the other hand, would speak of the enjoyments they get from the benefits of being an
engineer, from the pride they get of being called an engineer. They only spoke of engineering
interest after spending a year in a hands on engineering experience university. Where they got to
meet other engineers, work in groups and on engineering projects. In the second phase
interviews, they explain that now they like engineering for what it is and not only the benefits it
brings.
Due to these difference in the way participants speak of their task values, we see a need
to expand the task values definitions. It is crucial for other researchers to understand it when
someone from a non-western country is talked about their values, in a way that might not be
recognizable to the researcher as it initially happened with us. They were always talking about
their task values, it was just hard to realize because of the current “westernized” definition of
task values.
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Overall Conclusions
The primary conclusions of this research are:
•

The collectivism of a country can be a leading factor for gender disparity in
engineering.

•

Engineering is not seen as a gendered field in many non-western cultures, it’s a
way to ensure financial stability

•

Collectivism, Religion and Power Distance Index are constructs that need to be
added to EVT

•

Task values manifest differently across cultures, specially for cultures who are
highly collectivist versus cultures that are highly individualist

First, there is a noticeable engineering participation gender difference between
collectivist and individualist countries. Not only Morocco, but also India, Iran, Tunisia, Malaysia
(add rates). These collectivist countries have different values than individualist countries. The
way they see engineering is a mean to an end rather than a sole passion for life. Family, financial
stability, pride, rank higher in these places as compared to western countries. Which changes the
values the people hold.
Second, engineering is not seen as a gendered career. It’s just a stable job that makes the
person and their family financially stable. It is a career that is suitable for any gender. Because of
this point of view, engineering is not communicated in society as a toxic male dominated area,
that only few women participate in. On the contrary, women just as much as men, if not more are
encouraged to follow the engineering path.
Third, the EVT model can explain most if not all of the reasons and motivation behind a
western person’s reason to make certain decisions, and engage in certain tasks. However, it was
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not able to clearly show how a non-western person would arrive to the same point. Adding the
new constructs: Collectivism, Religion, Power Distance can provide a wider explanation to why
certain people of non western countries decide to follow certain careers, and what motivate them
to engage in different tasks.
Fourth, because the EVT model lacks the constructs mentioned before, its task values did
not give a clear vision to how it manifest across non-western countries. Task values manifest
differently in collectivist countries, the meaning of passion for a field is different. The current
definitions are limited to individualist people where the focus is more about the self, but in place
where family is an extension of the self that changes the way the tasks values completely.
Challenges faced and recommendations
There were many challenges I faced while conducting this study, however I overcame
them all. The table below summarize all the challenges I faced and what I did to overcome them:
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Table 9

Challenges faced and how to overcome them

Challenge Faced
Students don’t easily open up

Details
Students and any

Recommendation to overcome it
I recommend that you share some

during the interviews

interviewee usually don’t

private stories as well, and also

like to open up about

relate to their stories. Also, you

their private life

can not be judgmental not only in
what you say but also in your
facial expressions, either have a
smile on your face or a poker
face. Once I did that, my
participants slowly opened up to
me

Contradiction in sayings

Some participants tend to

You have to pay close attention

say contracting statement

to what they say. When they say

in one interview

something contradicting, don’t
say: “BUT YOU SAID THIS
FIRST!” Don’t be accusatory but
gently ask them to explain their
statement. Sometimes it just a
fault of the language barrier. If
not, you can say I thought you
meant this, can you elaborate
more
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Table 9 (continued)
Challenge Faced

Details

Recommendation to overcome it

Covid

Covid happened right as

Save a 5mins of your interview

we started our phase 2

to genuinely ask about your

interviews

participants and how they were
dealing with the pandemic. That
sense of care, led them to open
up to me and feel safe sharing

Ideologies that do not align

Some participants might

You stay calm and have to

with yours

say things that will shock

remember we are all different.

you, that do not align

This is a great opportunity to

with your believes

prompt them to explain their
ideas and get to the root of how
they got those ideas.

Different languages in one

The Moroccan students

Due to it being their first year in

transcript

tend to mix many

the US, many Moroccans

languages in one sentence struggled to express some of their
ideas in English. I allowed them
to say it in their native language
and I translated it later. When
studying another culture, I think
it’s good to have someone
involved in the research who has
a similar background
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Future Work
IJEE Journal Article
We are currently developing a paper about the main messages that the Moroccan women
in our cohort received. Throughout our analysis we found that the women that participated in our
study all received some similar variances of the same messages. This article will reveal the type
of messages that were received, who was the sender and the age of the participants when they
received the message. We also intend to investigate the influence these messages had on our
participants in making their career decisions.
NSF Proposal
We are currently developing a new NSF proposal in collaboration with the messaging
center at Mississippi State University and partnering with Dr. Holli Seitz.
Through this new project we plan to identify and design impactful messages that can be
used to encourage individuals from different American subcultures to pursue engineering
degrees. Through our process of designing and testing our messages, we will produce a guide for
crafting impactful messaging for engineering recruitment
Future work
Another idea that need to be explored is the need to explore messaging platforms. What
are the main platform that receive the youth’s attention, where can our messages have the most
impact? For now, campaign target high schools and make flyers, but is it the most affective way.
What if we need to use social media to our advantage. For example, TikTok has 18 million users
with more than one-third of its daily user base in the US and they are 14 or younger which is a
critical age. Is social media the next area to target? This platform has some engineering
96

influencers such as Anna Sitar with 10.8M people following her, and 1 Billion likes, her
engineering videos are watched more than 25 Million times. Social media might be the next we
need to target.
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SURVEY
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Q1 This survey includes 5 parts. Part One is the Consent and Intro, Part Two is Expectancy , Part
Three is Value, Part Four is Identity, and Part Five is Demographic. The survey will take
approximately 10 minutes to complete.

Q2 Purpose You are invited to participate in a research study that investigates the relationship
between cultural dimensions and students’ choice to pursue an engineering
degree.

Procedures/Tasks

This is a 10-minute online survey. Participation in this survey

does not mean you are required to participate in any future phases of this work. Participants
must be at least eighteen years of age to be eligible to participate.
Incentive to participate
If you are chosen for and participate in an interview, you will receive $20 Amazon gift card
Confidentiality
No identifiers will be collected for the survey portion of this study. Those who volunteer for
interviews will be asked to give an email address. The email addresses will be stored on an
encrypted laptop and all identifying information will be deleted after the interviews are
conducted.

Please note that these records will be held by a state entity and therefore are subject to disclosure
if required by law. Research information may be shared with the MSU Institutional Review
Board (IRB) and the Office for Human Research Protections (OHRP) and others who are
responsible for ensuring compliance with laws and regulations related to research. ThS
information from the research may be published for scientific purposes; however, your identity
will not be given out.
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Questions

For questions or comments, you may contact Dr. Jean Mohammadi-Aragh
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(jean@ece.msstate.edu, (662) 325-2042). Or, Dr. Rani Sullivan (sullivan@ae.msstate.edu, (662)
325-7289).

o Yes, I acknowledge that I have read the above information and would like to take the survey. (1)
o No, I do not wish to participate at this time. (2)
Q4 Please rate your level of agreement with the following statements

Strongly
agree (1)

Agree (2)

Somewhat
agree (3)

Neither
agree nor
disagree
(4)

Somewhat
disagree
(5)

Disagree
(6)

Strongly
disagree
(7)

I expect to
do well in
my
engineering
classes (1)

o

o

o

o

o

o

o

I expect my
instructor
to treat me
the same as
they treat
classmates
of opposite
sex (2)

o

o

o

o

o

o

o

After I
obtain an
engineering
degree, I
expect to
have an
engineering
job (3)

o

o

o

o

o

o

o

Before I
majored in
engineering,
I expected a
positive
response
from my
family
regarding
my major
choice (4)

o

o

o

o

o

o

o
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Q9 Please rate your level of agreement with the following statements

Strongly
agree (1)

Agree (2)

Somewhat
agree (3)

Neither
agree nor
disagree
(4)

Somewhat
disagree
(5)

Disagree
(6)

Strongly
disagree
(7)

I enjoy my
engineering
coursework
(1)

o

o

o

o

o

o

o

It's
important
for me to
become an
engineer
(2)

o

o

o

o

o

o

o

Display This Question:
If Please rate your level of agreement with the following statements = It's important for me to become an
engineer [ Strongly agree ]
Or Please rate your level of agreement with the following statements = It's important for me to become an
engineer [ Agree ]
Or Please rate your level of agreement with the following statements = It's important for me to become an
engineer [ Somewhat agree ]

Q10 It is important for me to become an engineer because:
________________________________________________________________
Display This Question:
If Please rate your level of agreement with the following statements = It's important for me to become an
engineer [ Neither agree nor disagree ]
Or Please rate your level of agreement with the following statements = It's important for me to become an
engineer [ Somewhat disagree ]
Or Please rate your level of agreement with the following statements = It's important for me to become an
engineer [ Disagree ]
Or Please rate your level of agreement with the following statements = It's important for me to become an
engineer [ Strongly disagree ]
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Q11 You indicated it's not important for you to become an engineer, can you tell us why?
________________________________________________________________

Q23 Please rate your level of agreement with the following statements

Somewhat
agree (3)

Neither
agree nor
disagree
(4)

Strongly
agree (1)

Agree (2)

I think I will
have a high
salary once
I become
an
engineer
(1)

o

o

o

o

it's
important
for me to
have a high
paying
salary (2)

o

o

o

o
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Disagree
(6)

Strongly
disagree
(7)

o

o

o

o

o

o

Somewhat
disagree (5)

Q12 Please rate your level of agreement with the following statements

Somewhat
agree (3)

Neither
agree nor
disagree
(4)

Disagree
(6)

Strongly
disagree
(7)

o

o

o

o

o

o

o

o

o

o

o

Strongly
agree (1)

Agree (2)

Doing well
on
engineering
tasks is very
important
to me (1)

o

o

o

o

I feel very
different
from most
other
students in
my
engineering
program (2)

o

o

o

I have high
engineeringrelated
abilities
compared
to other
engineering
students (3)

o

o

o

Somewhat
disagree
(5)

Q13 In a few sentences please tell me the reasons you decided to pursue an engineering major.
________________________________________________________________

Q16 List anyone that has influenced your choice of engineering major (e.g., friend, counselor,
mother).
________________________________________________________________
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Q14 Please give any information regarding your engineering experience you would like us to
know.
________________________________________________________________

Q21
We are planning to conduct interviews with some survey respondents to learn more about their
experiences. If selected for an interview, the interview would last about an hour and there will be
a $20 Amazon gift card as a thank you for participation.

To be considered for an interview about your experiences, please provide your MSU email
below.
________________________________________________________________
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Q15 Mark any of your immediate family working in an engineering or science-related field?

▢
▢
▢
▢
▢
▢
▢

Mother (1)
Father (2)
Siblings (3)
Uncles/Aunts (4)
Grandparents (5)
Other (6) ________________________________________________
None (7)

Q17 What is your rank?

o Freshman (1)
o Sophomore (2)
o Junior (3)
o Senior (4)
o First year graduate student (5)
o Year 2 or more graduate student (6)
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Q18 What is your sex?

o Female (1)
o Male (2)
o Intersex (3)
o Do not wish to disclose (4)
Q19 What is your age?

o Under 18 (1)
o 18-20 (2)
o 20-23 (3)
o 24-25 (4)
o 26 and above (5)
Q20 With which racial group(s) do you identify? (Mark ALL that apply)

▢
▢
▢
▢
▢

African American/Black (1)
Caucasian or white (2)
Asian (3)
American Indian (4)
Pacific Islander (5)
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▢

Other (6)

Q25 Are you a domestic or an international student?

o Domestic (1)
o International (2)
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APPENDIX B
PHASE 1 INTERVIEW PROTOCOL
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Interview Form - To be Completed by Interviewer Prior to the Interivew

Interviewers:

Date & Time:

Pseudonym:

Major:

Years:

Sophomore (1)

Junior (2)

Senior (3+)

Graduate

Summary of Survey Response:

Sample Intro Text:
“Hello! Thank you for your interest in being part of this research study. Before we begin, please
review this consent form that outlines the study methods and plans to protect participants’
confidentiality. If you agree to the items on the form and would like to participate in the study,
please sign one copy for us to keep on file and you can keep the other copy for your records.
As indicated on the consent form, this interview will be audio recorded for later transcription and
analysis. We use two recorders just in case one dies or we have poor sound quality. May I turn
on the recorders?”
[If yes, proceed to interview questions. If no, proceed with interview and taking notes, but do
not record the interview.]
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1

2

Base Question
Can you talk to me about
yourself a bit?

Tell me a little bit about
your family

3

What kind of things did
you do as a kid?

4

Did you have any role
models growing up?

5

Why did you choose
engineering?

Sample Follow-up Questions
What do you do?
How do others describe you?
Does your mom have a job? If yes what’s
her field?
What does your dad do?
Do you have brothers and sisters? How is
your relationship with them? Are they in
an engineering related field?
Is there anyone in your immediate
surrounding that is an engineer?
What kind of toys did you play with? Who
would buy them for you?
What kind of games did you play? With
who? Where?
What kind of shows did you watch?
Who was it? In what way were they a role
model?
Did they impact your career choice?
What were your personal reasons for
picking engineering?
Did you choose it because you are
interested in it? Or because you were
pressured into it?
Looking back, did you think about picking
a major that falls more within your
hobbies?
Were there any times where you doubted
your decision? Challenges?

6

7

8

Did someone encourage
you to pursue an
engineering career?

What was your family’s
and friends’ response for
your career choice?
Did you feel pressured
into fulfilling a certain

Family? Friends?
Did you have an engineering role model?
Where they supportive? If yes, why? Who
was the biggest supporter?
If no? why? Who was against the idea?
Did you expect their reaction?
Did you think you had to be a provider? A
caregiver? Both?
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Notes

role? (Having a certain
career)

9

10
11

If yes, how is your career consistent with
that?
If no, did you have any specific chores
around the house?

Do you feel that you are
giving up anything by
Perhaps giving up time spent on your
choosing the engineering
hobbies? Or time spent with family?
path?
Individual questions based
on the stories of the
participants
That ends the formal questions. Is there anything else that you would
like to share?

Sample Post Interview Text:
“Thank you for participating in this study and sharing your experiences. An indicated in the
consent, you will receive a $20 Amazon card for your participation. You should expect to
receive that by email within the next month. If you do not receive it, please feel free to contact
me. Thank you again!”
[Turn off recorders when participant leaves the room.]
Post Interview Tasks:
The interviewers will debrief on the interview to discuss what went well and what could be
improved with the research team. They will also talk over their initial observations and then
write a memo about the interview. Following the interview, recordings will be immediately
transferred from the recording devices to a password protected computer or external hard drive.
Notes and the memos will be scanned and saved on Dropbox. One of the audio files will be sent
to be transcribed by an external transcription service (rev.com). The audio file will be named
with the participant’s pseudonym to ensure their identity is protected. When the transcription is
returned (typically within 24-48 hours of submission), a researcher will listen to the interview
while reading the transcript to confirm accurate transcription and remove identifiable
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information from the transcript. The cleaned transcript will be uploaded to Dropbox and Dedoose
for coding.
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Interview Form - To be Completed by Interviewer Prior to the Interivew

Interviewers:

Date & Time:

Pseudonym:

Major:

Years:

Sophomore (1)

Junior (2)

Senior (3+)

Graduate

Summary of Survey Response:

Sample Intro Text:

“Hello! Thank you for participating with us in the second phase of interviews. Before we begin,
please review this consent form that outlines the study methods and plans to protect participants’
confidentiality. If you agree to the items on the form and would like to participate in the study,
please sign one copy for us to keep on file and you can keep the other copy for your records.
As indicated on the consent form, this interview will be audio recorded for later transcription and
analysis. We use two recorders just in case one dies or we have poor sound quality. May I turn
on the recorders?”
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[If yes, proceed to interview questions. If no, proceed with interview and taking notes, but do
not record the interview.
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Base Question

1

2

How has you year been since we
last spoke?

What are your career plans?

Sample Follow-up Questions

comment

What were your biggest
achievements?
What were your biggest
challenges?
How did you overcome those
challenges?
Has this change since last year?

Through this question
I can direct it towards
HCD

Is this what you were planning
when you first started your
engineering career?
If yes, what made you decide on
this chosen path?
If no, what changed?
For both: Is this career going to
make you more or less well-off
than your parents?

3

4

5

Where does the engineering
career mentioned above fit in
your economic status?

Does engineering excite you?

Where there specific things
about the program that made you
choose MSU/UIR?

I might skip the follow
up questions
Here we can tie it to
expectations, did their
expectations change?
Also, we can tie it to
HCD and see if they
are thinking about
what’s good for them
vs what’s good for the
whole family
Utility
value/motivation/statu
s in the community

For Americans: Do you think
there is a social structure in the
US? If yes would an engineering
job improve your social status?
What about societal respect?
For Moroccans: would this elevate
your social status/class?
If yes, then: What about
engineering excites you?
If no, Is there something/ anything
about engineering that interests
you?
For Moroccans, did you know
about the partnership with MSU?
Do you think knowing of the
opportunity to come to the US
increased your drive to pick
engineering?
Did you choose engineering to
make your family proud? Make
yourself proud? Both? If yes,
why?
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Intrinsic value vs
Individual, situational
interest

Expectations and
Collectivism

6

7

Did you think that engineering
was going to be difficult?

Coming into engineering, how
confident were you that you will
succeed?

Yes, why did you still chose to do
it?
No, when did you find out it was
difficult?
Had you known would you still
take this path?
Confident, where does the
confidence come from? (stir this
towards my next question about
fate/faith)

Cost

Expectancies

Not confident, why not?
Were you destined to be an
engineer? Was it luck?

8

Do you think fate played a role
in your career path?

Religion

Are you religious?
If yes, does becoming an engineer
has anything to do with God’s
plan for you? Or is it all on your
own?
We both have different ways to
hear gods voice, what made it
seem clear to you?
If no, do you relate your academic
success to anyone but yourself?

9

10

HCD would be specific to each
student. For example a student
who told me they liked making
of jewelry and yet did
engineering, ask a Collectivism
question.
A student who has family
members in eng ask Uncertainty
avoidance related questions

Did you ever think that
engineering was just for men? Or
that men would make better
engineers

If females respond yes, why do
you think so?
If no, what makes it suitable for
both
If males respond yes, ask why do
they think so?
If they respond no, what makes it
suitable for both?
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Masculinity

11

Individual questions based on the stories of the participants

Sample Post Interview Text:
“Thank you for participating in this study and sharing your experiences. An indicated in the
consent, you will receive a $40 Amazon card for your participation. You should expect to
receive that by email within the next month. If you do not receive it, please feel free to contact
me. Thank you again!”
[Turn off recorders when participant leaves the room].
Post Interview Tasks:
The interviewers will debrief on the interview to discuss what went well and what could be
improved with the research team. They will also talk over their initial observations and then
write a memo about the interview. Following the interview, recordings will be immediately
transferred from the recording devices to a password protected computer or external hard drive.
Notes and the memos will be scanned and saved on Dropbox. One of the audio files will be sent
to be transcribed by an external transcription service (rev.com). The audio file will be named
with the participant’s pseudonym to ensure their identity is protected. When the transcription is
returned (typically within 24-48 hours of submission), a researcher will listen to the interview
while reading the transcript to confirm accurate transcription and remove identifiable
information from the transcript. The cleaned transcript will be uploaded to Dropbox and Dedoose
for coding.
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CONSENT FORM
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The Mississippi State University Consent to Participate in Research

This is a consent form for research participation. It contains important information about this
study and what to expect if you decide to participate. Your participation is voluntary.
Please consider the information carefully. Feel free to ask questions before making your decision
whether or not to participate. If you decide to participate, you will be asked to sign this form and
will receive a copy of the form.
Purpose: You are invited to participate in a research study that investigates the relationship
between cultural dimensions and students’ choice to pursue an engineering degree.
Procedures/Tasks: We will be using interviews (conducted in person, over the phone, or through
an online platform) that will investigate your past and present decisions that led to majoring in
engineering.
Duration: The interviews should take approximately 1 hour each. You may leave the study at any
time. If you decide to stop participating in the study, there will be no penalty to you, and you
will not lose any benefits to which you are otherwise entitled. Your decision will not affect your
future relationship with Mississippi State University.
Risks and Benefits: There are no known risks associated with this research beyond those in
everyday life.
Confidentiality: Efforts will be made to keep your study-related information confidential.
However, there may be circumstances where this information must be released. For example,
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personal information regarding your participation in this study may be disclosed if required by
state law. Also, your records may be reviewed by the following groups (as applicable to the
research): • Office for Human Research Protections or other federal, state, or international
regulatory agencies; • The Mississippi State University Institutional Review Board or Office of
Responsible Research Practices; • The sponsor, if any, or agency (including the Food and Drug
Administration for FDA regulated research) supporting the study.
Will my de-identified information be used or shared for future research? Yes, it may be used or
shared with other researchers without your additional informed consent.
Incentives: Interviews will be approximately 1-hour. You will receive a $20 incentive (Amazon
card) for the interview regardless of length. By law, payments to subjects are considered taxable
income.
Participant Rights: You may refuse to participate in this study without penalty or loss of benefits
to which you are otherwise entitled. If you are a student or employee at Mississippi State, your
decision will not affect your grades or employment status.
If you choose to participate in the study, you may discontinue participation at any time without
penalty or loss of benefits. By signing this form, you do not give up any personal legal rights
you may have as a participant in this study.
An Institutional Review Board responsible for human subjects’ research at The Mississippi State
University reviewed this research project and found it to be acceptable, according to applicable
state and federal regulations and University policies designed to protect the rights and welfare of
research participants.

129

Contacts and Questions: For questions, concerns, or complaints about the study, or you feel you
have been harmed as a result of study participation, you may contact Dr. Jean MohammadiAragh (jean@ece.msstate.edu, ((662) 325-3912)
Signing the Consent Form: I have read (or someone has read to me) this form, and I am aware
that I am being asked to participate in a research study. I have had the opportunity to ask
questions and have had them answered to my satisfaction. I voluntarily agree to participate in
this study.
I am not giving up any legal rights by signing this form. I will be given a copy of this form.

Investigator/Research Staff: I have explained the research to the participant or his/her
representative before requesting the signature(s) above. There are no blanks in this document. A
copy of this form has been given to the participant or his/her representative
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